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I N T R O D U C T I O N

T h i s report summarizes th e r e s u l t s o f a e co l og i ca l S r e e n i n g - L e v e l Risk A s s e s s m e n t (SLRA) for
the Devi l ' s S w a m p site in Louisiana. The purpos e o f t h i s report i s t o evaluate i f adequate
i n f o r m a t i o n ex i t s to de termine whether contaminants in Devil ' s S w a m p and Bayou Baton Rouge
have l i t t l e or no adverse ecological e f f e c t s . T h i s SLRA is intended on ly as a pre l iminary
evaluation of the po t en t ia l threats to ecological receptors posed by contaminant concentrations
in s ed iment s , biota, and sur fa c e waters in Dev i l ' s S w a m p . The SLRA was p e r f o r m e d f o l l o w i n g
methods proposed by the Environmental Protec t ion A g e n c y (EPA) eco logical risk assessor, Dr.
David Charters (personal comm.).
To minimize the chance of T y p e II error ( t h e l i k e l i h o o d that the actual risk i s greater than that
p r e d i c t e d ) , t h i s assessment is biased toward o v e r e s t i m a t i n g risk. If an ecological threat is
ind i ca t ed based on the p r e l i m i n a r y s i t e i n f o r m a t i o n and c a l c u l a t i o n s in t h i s SLRA, then a de ta i l ed
p r o b l e m f o r m u l a t i o n pha s e w i l l become necessary to d e v e l o p a comprehens ive risk as se s sment.
F i g u r e I i l l u s t r a t e s how the SLRA f i t s in to th e risk as se s sment process f or t h i s s i te.
The EPA Framework for Ecological Risk Assessment (USEPA 1992) describe s the basic s tructure
and p r i n c i p l e s for s c i e n t i f i c a l l y e v a l u a t i n g the adverse e f f e c t s o f s tres sors on the environment.
T h i s SLRA f o l l o w s the Framework p a r a d i g m and i s pr e s en t ed in f i v e m a j o r sec t ions.
S e c t i o n 1 comprise s t h e P r e l i m i n a r y Prob l em F o r m u l a t i o n phase. S p e c i f i c o b j e c t i v e s o f t h i s f i r s t
phase are to:

• P r o v i d e an overview d i s c u s s i o n and b r i e f h i s t o r i c a l background of the s i t e ;
• Describe the environmental s e t t i n g , i n c l u d i n g known or suspec t ed contaminant s;
• Describe the m a j o r c on taminant f a t e and any t ran spor t mechanisms that may

ex i s t ;
• Evaluate general e c o t o x i c i ty mechanisms and p o t e n t i a l e co logical receptors; and
• Deve lop exposure p a t h w a y s of concern.

S e c t i o n 2 provides a p r e l i m i n a r y e co log i ca l e f f e c t s e v a l u a t i o n . Two basic o b j e c t i v e s o f t h i s
section are to:

• Evaluate eco logical e f f e c t s associated wi th the contaminant s documented in
D e v i l ' s S w a m p ; a n d

• Develop screening e c o t ox i c i ty values for the contaminant s .

Draft - August 9, 1995
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Sec t i on 3 pre sent s a preliminary exposure estimate which inc lude s the d ev e l opment of a
screening model to quant i fy potential exposures to selected receptor organisms.
S e c t i o n 4 provide s preliminary risk ca l cu la t i on s . Quantitative screening risk values are
calculated using the exposure est imates f rom Sec t i on 3 and the screening ecotoxicity values
deve loped in S e c t i o n 2. The ma jor uncertainties involved in the calculat ion of risks to the
modeled receptors are also d i s cu s s ed .
S e c t i o n 5 is a summary of the initial characterization of po t ent ia l risks to ecological receptors
i n D e v i l ' s S w a m p .
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Preliminary Problem Formulation

1.0 PRELIMINARY PROBLEM FORMULATION

1.1 S i t e Overview
The s t udy site encompasses the Devil ' s S w a m p f l o o d plain and port ions of Bayou Baton Rouge.
The s i te is a p p r o x i m a t e l y 3 kilometers ( k m ) north of the city Baton Rouge in East Baton Rouge
Parish. Louisiana. The Devil ' s S w a m p f l o o d plain i s a f r e shwat er we t lands covering about 18
square km of land along the M i s s i s s i p p i River ( F i g u r e 1 - 1 ) . Northern Devil's S w a m p has an
e l evat ion of approx imat e ly 10.5 meters (m) above mean sea level (MSL) and is bordered on the
west by the natural levee of the M i s s i s s i p p i River, and on the east by a Plei s tocene terrace at
an elevation a p p r o x i m a t e l y 12m above the swamp.
In general, sur face water f r om Bayou Baton Rouge f l o w s through the terrace f rom the north and
f o r m s various di s tr ibutary channels in Devi l ' s S w a m p , which eventual ly re-emerge into Southern
Bayou Baton Rouge and into the M i s s i s s i p p i River. W h e n the M i s s i s s i p p i River is below f l o o d
stage, t h e sur face water i n northern D e v i l ' s S w a m p f l o w s into D e v i l ' s S w a m p Lake a n d t o
southern Bayou Baton Rouge. However , some of the bayou' s di s tr ibutary channels f l o w
northwest to Brooks Lake. W h e n the M i s s i s s i p p i , River is at or above f l o o d s tage, the direction
of sur fac e water f l o w may reverse.
Southern Devil's S w a m p is bordered to the east and west by the levee of the Baton Rouge
Harbor and the natural levee of the M i s s i s s i p p i River, r e sp e c t iv e ly . When the M i s s i s s i p p i River
i s below f l o o d stage, the sur fa c e water in southern Devi l ' s S w a m p f l o w s t o the southwest from
Devi l ' s S w a m p Lake into southern Bayou Baton Rouge. S u r f a c e water f l o w f r om T h o m a s Point
appears to f l o w to southern Bayou Baton Rouge and south into the M i s s i s s i p p i River. When the
M i s s i s s i p p i River is at or above f l o o d stage, the direction of sur fac e water f l o w in th i s area may
also reverse. Southern Devi l ' s S w a m p i s about 9 m above MSL,
Prior t o t h e 1 9 5 0 ' s , t h e area surrounding D e v i l ' s S w a m p consi s ted o f scattered agricul tural
f a r m s , pasture land and some timber. Rapid indus tr ia l izat ion throughout th e 1960 ' s and 1970 ' s
resulted in numerous waste storage sites and releases of hazardous substances in areas
surrounding Devil ' s S w a m p . T h e s e sites were used as d e p o s i t o r i e s for various organic wastes
from petrochemical processes and re f ining industries, l a n d f i l l s , and receiving basins. S i t e s such
as the Petro Processor of Louisiana, I n c . (PPI) Scenic and Brooklawn d i spo sa l s i t e s are now on
the S u p e r f u n d Nat i ona l Priorit ie s List (NPL). H i s t o r i c a c t iv i t i e s associated wi th these s i t e s
re sul t ed in the contamination of shal low so i l s and groundwater.
The PPI Scen i c d i spo sa l s i t e is about 3 hectares and located on the west s ide of U . S . H i g h w a y
61, a l ong the east bank of Bayou Baton Rouge. The 22-hec taje PPI Brooklawn s i t e is located
on Brooklawn Drive about 3 km west of the intersection of U . S . H i g h w a y 61 and Brooklawn
Drive. Various s o l i d , s e m i - s o l i d , and l iquid industrial wastes were d i spo s ed of at Scenic and
chlorinated organic wastes were d e p o s i t e d at Brooklawn. At both s i t e s , unlined p i t s were used.Contaminated sediments have been i d e n t i f i e d in Bayou Baton P.ouge and its various di s tr ibutary
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Preliminary Problem Formulation

channels ex t ending into N o r t h e r n D e v i l ' s S w a m p . Contaminants associated with these sites
inc lude chlorinated hydrocarbons and metals (PRC 1993a).
Rollins Environmental Serv i c e s of Louisiana, I n c . ( R o l l i n s ) is located north of the Baton Rouge
Barge Harbor and west of U . S . H i g h w a y 61. Rollins has been operating a hazardous chemical
di spo sa l f a c i l i t y since 1971. Most of the l a n d f i l l c e l l s and receiving basins were below grade
and used the natural c lay soils for liners. In 1980 Rollins initiated improvements to the f a c i l i t y
which included excavation of previous di sposal unit s , the construction of new l a n d f i l l s with
liners ( c l a y and s y n t h e t i c ) , and implementat ion of a groundwater monitoring and recovery
program. Rollins has a Nat i ona l P o l l u t i o n Discharge Elimination S y s t e m (NPDES) permit
a l l o w i n g treated waste water and storm water to be discharged through two o u t f a l l s . The treated
wastewater is di scharged d i r e c t l y to the M i s s i s s i p p i River via a p i p e l i n e and storm water r u n o f f
is discharged via the Roll ins o u t f a l l d i t c h (PRC 1993a). C u r r e n t l y , Roll ins is permit ted under
the Resource Conservation and Recovery Act ( R C R A ) and the Hazardous and S o l i d W a s t e
Amendmen t s .
Other industrial f a c i l i t i e s within t h e vic ini ty o f D e v i l ' s S w a m p inc lude:

• S c h u y l k i l l Metal Corporation - A resource recovery f a c i l i t y that recycles spent
lead batteries and other inorganic lead-bearing materials. Elevated concentrations
of cadmium, lead and other heavy metals have been detected in sediments
downstream of the f a c i l i t y .

• Reynolds Meta l s - Operates a calcined coke f a c i l i t y north of the PPI Brooklawn
di sposal site.

• Union Tank Car - An inactive railroad tank car repair and inspec t ion f a c i l i t y wi th
waste water treatment pond s . Several incidences of un id en t i f i e d s p i l l s were noted
( L D N R 1 9 8 1 ) .

• Kais er Aluminum - The f enced land has been used for the s t o ckp i l e of bauxite (an
aluminum ore).

• Grant Chemical Divi s ion of Ferro Corpora t i on - An active f a c i l i t y that
manufacture s and b l end s various organic and inorganic chemicals. Several
releases of hazardous materials have been recorded as well as e f f l u e n t discharges
to Bayou Baton Rouge.

I n v e s t i g a t i o n s conducted by the EPA F i e l d I n v e s t i g a t i o n Team in 1985 and by the state of
Louisiana Department of Environmental Quality (LDEQ) in 1986, revealed chlorinated
hydrocarbons i n c l u d i n g hexachlorobenzene (HCB) and hexach lorobutadi ene (HCBD); and metals
contamination o f s o i l , sur face water, and sediments in Devi l ' s S w a m p ; and p o l y c h l o r i n a t e d
b i p h e n y l s ( P C B s ) i n D e v i l ' s S w a m p Lake. I n 1987, LDEQ inve s t iga t ions confirmed t h e
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presence o f H C B , H C B D . and PCBs in ed ib l e por t i ons o f f i s h t i s sue co l l ec ted f rom Devi l ' s
S w a m p Lake.
1.2 Environmental S e t t i n g and S i t e Contaminants
1.2.1 Environmental S e t t i n g
Because of limited s i t e - s p e c i f i c in format i on , d e s c r ip t i on s in this section are based primarily on
p u b l i s h e d l i t erature for wet lands in southern Louisiana which may represent condit ions similar
to Bayou Baton Rouge and Devil' s S w a m p .
Bayou Baton Rouge f l o w s northeast to s ou thwe s t , intersects Baker Canal, and enters the northern
part of Devil's S w a m p near the PPI Brooklawn site wi th an average annual f l o w rate of 0.70 cfs
(LDEQ 1993). Before reaching Haul-Buck Marine Road, the main bayou channel d iv ide s into
numerous di s tr ibutary channels. The s e channels are interconnected and f l o w into a large area
o f p o n d s , s l o u g h s , a n d f r e s h w a t e r w e t l a n d s ( D e v i l ' s S w a m p ) . A t t h e southern part o f D e v i l ' s
S w a m p , d i s t in c t channels reappear and the swamp drains s l o w l y into the M i s s i s s i p p i River.
D e v i l ' s S w a m p consist s o f undeveloped fore s t ed we t lands within t h e f l o o d p l a i n o f t h e M i s s i s s i p p i
River. Backwater and overbank f l o o d i n g f rom the River occurs during late winter through
spring. Low river stages t y p i c a l l y occur during autumn. T h e s e seasonal stages also a f f e c t the
shal low ground water in the a l luv ia l f l o o d p l a i n d e p o s i t s and the terrace d e p o s i t s ( E N C O T E C
1992). The f l o o d e d backwaters serve as an important f e e d i n g and nursery area for main channel
f i s h e s .
Thes e seasonal f l o o d i n g c o n d i t i o n s a f f e c t several phys i ca l and chemical prop er t i e s such as water
l e v e l , f l o w rate of surface water, d i s s o lv ed oxygen, t u r b i d i t y , and pH. F l o o d i n g events can also
i n f l u e n c e nutrient l o a d i n g as well as transport of sediment and other organisms to d i f f e r e n t s i tes
w i th in a s p e c i f i c area of the swamp. T h i s in turn a f f e c t s the c o m p o s i t i o n of communi t i e s , the
abundance of species, and the interactions between species. For example , p e lag i c f i s h occupy
more backwater areas during high water l ev e l s than during low water l eve l s . T h i s s h i f t may in
turn a f f e c t species which prey on f i s h . During seasonal dry events, s tagnat ion wi th in the swamp
occurs and small communities may become i s o l a t e d .
C o m p l e x b i o l o g i c a l , p h y s i c a l , and chemical interact ions are f ound within and at the hydro l og i c
boundaries between habitat type s within the s tudy area. S u c h interactions include f l o w of
nutrients and energy; biomass t rans format ions and degradation of f l o r a and f a u n a ; spatial and
temporal transport and d e p o s i t i o n of organic matter and other chemicals; and part i t i oning of
resources by c ompe t ing p l a n t s and animals. T h e s e interact ions and other changes in
environmental condi t i on s ( e . g . , disturbances f r om human ac t i v i ty and the weather) l a r g e l y
determine the c ompo s i t i on of the biota, s o i l s , and water of the swamp.
For the purpo s e s of this SLRA, the primary habi tat s of concern are generalized into three
categories: 1) C y p r e s s and mixed swamp f o r e s t : 2) riverine; and 3) open-water. The s e habi tat s
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provide for diverse communities of p l a n t s and animals. W i t h i n each habitat there are species
which may be more s u s c e p t i b l e to contamination due to their f o r a g i n g or hunting practices or
overall behavior. Representative p lan t and animal species associated with the three major
habi ta t s of Devil's S w a m p and Bayou Baton Rouge are presented in T a b l e s 1-1 and 1-2. Each
habitat type is b r i e f l y discussed below.
Cypre s s and mixed swamp fore s t
The d i s t r i bu t i on of cypress and mixed swamp communities is large ly determined by t o p o g r a p h y
and surf i c ial sediments. These f a c t o r s control h y d r o l o g y and soil compos i t ion of the swamp,
which have direct e f f e c t s on the type s of communities. The mixed swamp fore s t habitat is
generally characterized as semi-permanently f l o o d e d areas with water d ep th s less than 2 meters.
The dominant vegetative cover may be either f o r e s t e d , emergent, or open. Bald cypre s s , water
t u p e l o , and red swamp mapl e are tree dominants. The understory within these swamps is
composed of a wide variety of vines, f e r n s , aquatic p l a n t s , and s a p l i n g s of overstory species.
Pepperv ine , green briar, a l l i g a t o r weed, and swamp lily are p l a n t s inhab i ta t ing the wetter
por t i on s o f Devi l ' s S w a m p . A variety o f insectivorous p l a n t s , such as p i t ch er p l a n t s , t r u m p e t s ,
and sundews add to the d i v e r s i t y of vege ta t ion. A l l i g a t o r s may be seen pursuing gars or an
occasional cot tonmouth snake may be observed. Various w a t e r f o w l would be in pursuit of small
f i s h , c r a w f i s h , f r o g s , and aquatic insects. N u t r i a , muskrat, and mink are among the other
primary consumers.
Riverine
The riverine habitat is represented by northern Bayou Baton Rouge be fore it drains into Devil's
S w a m p and the southern Bayou Baton Rouge drainage f l o w i n g into the M i s s i s s i p p i River. The
vegetat ive community associated with the banks of the Bayou include w i l l ow s , pumpkin ash, and
rushes. A l o n g the edges of th i s riverine habi ta t ,water l i l l i e s and submerged aquatic p l a n t s
prov id e cover for river ot t er which may feed on b u l l f r o g s and salamanders. Many f r e s h w a t e r
f i s h in the riverine system are d i r e c t l y connected to the we t land s . Several species require areas
of sha l low water for breeding and f e e d i n g or some other part of their l i f e cycle. The nutrient-
rich waters of the riverine ecosystem s t r o n g l y i n f l u e n c e f i s h communities in the backwater areas
of the swamp, e s p e c i a l ly on a seasonal basis.
Open water habitat
Open water habitat inc lude s the ponded water which exceeds 2 meters in d e p t h and lacks
pers i s t ent emergent vegetation. Devil ' s S w a m p Lake and numerous small pond s throughout the
swamp are considered in th i s habitat type . The typical f l o o d e d areas are a mosaic of emergents,
submergent s , and f l o a t i n g p l a n t s . A l g a e , i n c l u d i n g p h y t o p l a n k t o n , also contribute to the base
of the f o od chain. Narrow- and broad-leaved emergents ( i . e . , cattail and arrowheads,
r e s p e c t i v e l y ) are f o u n d along the water edges. F l o a t e r s , such as the water l i l l i e s , duckweed, and
water l e t tuce are most o f t e n f o u n d in the quiet waters. S u b m e r g e n t s , like the b ladderwor t s .
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T a b l e 1-1
Representative Plant S p e c i e s W i t h i n Devi l ' s S w a m p and Bayou Baton Rouge

Trees & Shrubs
Red S w a m p M a p l e

Acer rubrumva
Water T u p e l o

Nyssa sp.
Bald C y p r e s s

Taxodium distichum
Pumpkin Ash

Fraxmus tormentosa
Box E l d e r

Acer nequndo
Green Ash

Fraxmus pennsvivanica
W a t e r Locus t

Gleditsia aquatica
Sycamore

Platanus occidemalis
Hackberry

Celtis laevt%ata
W a x m y r t l e

Mvrica cerifera
Swee t Pecan

Carya pecan
S w a m p Privet

Foresteria acununata
Buttonwi l l ow

Cephalamhus occidentals
W a t e r Elm

Planera aquatica
C o t t o n wood

Popuius deltoides
Black W i l l o w

Salix nigra

U n d e r s t o r y P l a n t s
Peppervme

Ampelopsis arborea
Dewberry

Rubus sp.
S w a m p L i l y

Crinum americanus
T r u m p e t Creeper

Campsis radicans
Red V i n e

Bunmchia cirrhose
G r a p e V i n e

Vitis sp.
Redweed

Amaranthus retroflexus
Morning Glory

Jaquemontica tummfolia
Y e l l o w R a g

Iris pseudacorus
Green Briar

Smilax sp.
Arrowheads

Saqittaria sp.
W i l d A g e r a t u m

Eupatonum coelestinum
Rattan

Berchemia scandens
Rose- mallow

Hibuscus sp.
W i l d M i l l e t

Echinochola sp.
Poison I v y

Toxicodendron radicans
C o c k l e b u r

Xanthium stramahum

Aquat i c P l a n t s
Alliga tor weed

Alternanthera philoxeroides
Water f ern

Azolla caroliniana
Water l e t tuc e

Pistia statiotes
Water H y a c i n t h

Eichhomia crassipes
Water L i l l y

Nvmphaea odorata
Rushes

Juncus sp.
Water S h i e l d

Brasenia schreben
Duckweed

Lemna minor
Water Pennywort

Ifvdrocotvle ranunculoides
C a t t a i l

Typha sp.
L i z a r d ' s Tai l

Car ex sp.
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T a b l e 1-2
Representative Animals W i t h i n Devil' s S w a m p and Bayou Baton Rouge

Mammals
(Order)

N u t n a
Mvosaster covpus

Opossum
Didelphis virginiana

Nearcac River Otter
Lutra canadensis

Mink
\lustela vison

S w a m p Rabbit
Sylvilagus aquaticus

Raccoon
Procvon lotor

Squirre l
Sciurus sp.

Bats
(Chiropteral

Least shrew
tlnsecnvoral

V o l e s , mice, rats
(Rodentia)

W h i t e t a i l e d Deer
Odocoiieus virginianus

R e p t i l e s & A m p h i b i a n s
(Order)

Alliga t or
Alligator Missusippiensis

Bull F r o g
Rana catesbiana

Green T r e e f r o g
Hylka cmera

Other F r o g s and T o a d s
(Anurat

Cottonmouth
AakJdstrodon piscivoros

Snakes and Lizards
(Squamata)

S o f t s h e l l tur t l e
Apalone mutica

Other T u r t l e s
(Testudines)

S a l a m a n d e r s
(Caudata)

Birds
(Family)

Great Blue Heron
Ardes herodias

Wood Duck
Aix sponsa

Mallard
Anas plaryrhynchos

Double Crested
Coroimorant

Phalacrocorax
auritus
Common Egret

Casmerodius albus
Limp kin

Aratnus guarauna
Common C r a c k l e

Quiscalus quiscuia
Common Crow

Corvus
brachvrhychos
Blue J a y

Cvanocitta cnstata

W i l d T u r k e y
Melagris gallopavo

W a r b l e r s &
Blackbirds

(Emberizidae)
H a w k s & Eagl e s

(Accipitridae)
White I b i s

(Eudocimus albus)
Woodpecker s

(Picidae)

F i s h
(Family)

Gars
(Lepisosteidael

C a t f i s h and
Bullheads

(Ictluridae)
B u f f a l o s and
Sucker s

(Catostomidae 1
Pickere l

(Ecocidaei

Herr ing and Shad
(Clupeidae)

Bass
Microptous sp.

S u n f i s h
Lepomis sp.

T o p minnows
(Cypnnodontidae >

F - r e s h w a t e r drum
Aplodirwtus

grunmens
C r a p p i e s

Pomoxis sp.
C h u b s and Shiners

(Cyprinidae)

Darters
(Percidae]

Bowfin
Amia calva

Invertebrates
(Order)

Hydras
Class Hvdrozoa

Flatworms
Class Turbelleria

Earthworms
Class Oligochaeta

S n a i l s
Class Gastropoda

A q u a t i c sow bugs
(Isopodai

A m p h i p o d s
(Amphipoda)

C r a w f i s h and shrimp
(Decapodai

W a t e r f l e a s
fDiplostraca)

M a y f l i e s
(Ephemeropteral

M i d g e s & Mosqu i t o s
(Diptera)

D r a g o n f l i e s and
D a m s e l f l i e s

(Odonata)
C a d d i s f l i e s

(Trichoptera)
Beetles

iColeopterat
S p i d e r s & Mit e s

(Araneae and
Acariformes)
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m i l f o i l s , and pondweed s , may also be f ound in this habitat type. A mixture of w a t e r f o w l and
other birds utilize the more open water areas to feed on the aquatic vegetation and f i s h .
At higher, drier elevations, the vegetation and animals change in response to the degree of
f l o o d i n g . C y p r e s s and tupe l o s are replaced by hardwoods such as the black wil low and water
locust. In addi t i on, s edge s , f e r n s , and w i l d f l o w e r s increase in abundance along with rodents ,
swamp rabbi t s , and raccoons.
The threatened or endangered animal species that have been i d e n t i f i e d in the area include: 1)
the peregrine f a l c o n (Falco peregrinus anatum), 2) bald eagle (Haliaeetus leucocephalus), and
3) pa l l id sturgeon (Scaphirhyncus albus). The peregrine f a l c o n and bald eagle overwinter in the
area, and the p a l l i d sturgeon inhabits the M i s s i s s i p p i River near the mouth of Bayou Baton
Rouge. The only plant species on the f ederal threatened or endangered l i s t is the square-
stemmed monkey f l o w e r (Mimulus ringens}. T h i s p l a n t is known to occur on the river s ides of
the M i s s i s s i p p i River levees near Baton Rouge (LDWF 1993).
1.2.2 Contaminants in Devil's S w a m p / B a y o u Baton Rouge
Subsequent to the investigations by EPA and LDEQ in 1985 through 1987 in Devil's S w a m p and
Devil ' s S w a m p Lake, add i t i onal inve s t igat ions have also detected chemical contaminants in the
sediments and surface water within the site area. A number of organic compounds and trace
e lement s were reported in sediment, sur face water, a n d / o r t i s sue sample s f rom Devi l ' s S w a m p .
Data used for this screening level risk assessment were obtained from the f o l l o w i n g sources:

• S i t e inspection of Bayou Baton Rouge (PRC 1993a),
• Expanded site inspection o f Devi l ' s S w a m p (PRC 1993b),
• Expanded si te inspect ion o f Devi l ' s S w a m p Lake (PRC 1993c),
• NPC S e r v i c e s , I n c . t ox i c i ty s tudy r e su l t s for biota (LDEQ 1993).

N o r t h e r n Bayou Baton Rouge
Three sur face water and 22 sediment sample s were collected in Bayou Baton Rouge during a site
in spe c t i on (PRC 1993a) in October 1992. Most of these samples ( 1 9 ) were located in the
vi c in i ty of the Scenic d i spo sa l site: and the remainder were focused near the S c h u y l k i l l metals
f a c i l i t y . The highest concentrations of organic contaminants detected in the sediments near the
Scenic s i t e were HCB (49.0 m g / k g ) and H C B D (65.0 m g / k g ) . T h e s e two contaminants were
not detected in related sur face water sample s . Other v o l a t i l e organic compounds ( V O C s ) such
as 1 , 2 - d i c h l o r o p r o p a n e , 1 , 1 , 2 - t r i c h l o r o e t h a n e , and vinyl chloride were detected in both sediments
and surface water in thi s area.
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Near the S c h u y l k i l l metals f a c i l i t y , elevated concentrations of inorganic chemicals such as
arsenic ( 6 1 8 m g / k g ) , cadmium ( 8 . 1 m g / k g ) , lead ( 1 , 4 1 0 m g / k g ) , and zinc (1,820 m g / k g ) were
f ound in the sediments. In the surface water sample , cadmium, lead, mercury, and zinc were
detected.
D e v i l ' s S w a m p
In October 1992, 36 sediment sample s and 4 surface water samples were collected as part of the
expanded site inspection of Devil's S w a m p and southern Bayou Baton Rouge (PRC 1993b). The
sample s were dis tributed throughout the swamp. Due to the large area of Devil's S w a m p , data
were summarized by geographical area. The northern portion of Devil's S w a m p (within
a p p r o x i m a t e l y 3,000 fee t of the PPI Brooklawn s i t e ) was represented by 11 sediment samples.
Chlorobenzenes and V O C s were the predominant contaminants in the sediments. Among the
numerous contaminants d e t e c t ed , the concentrations of HCB ranged from 6.4 to 120 m g / k g ,
H C B D ranged from 4.8 to 12,000 m g / k g , and t e trachloroe thene ranged from 0.016 to 220
m g / k g . Other contaminants in the sediments included various po lycyc l i c aromatic hydrocarbons
(PAHs). The surface water s a m p l e f rom this northern area contained H C B D (0.074 m g / L ) ,
1,2-dich loroe thene (0.025 m g / L ) , and mercury at 0.025 m g / L .
NPC S e r v i c e s , I n c . (NPC) col lec ted and per formed selected chemical analyses on sediment,
surface water, and biota samples ( f i s h , mollusks, ducks, and raccoons) from about 30 locations
in the northern port ion of the swamp. Concentrat ions of HCB and H C B D were detected in each
of the biota sample s .
I n t h e sediments o f t h e central D e v i l ' s S w a m p area i n c l u d i n g D e v i l ' s S w a m p Lake, PCBs,
PAHs, cadmium, and lead were the primary contaminants detected. Several pest icides were also
detec t ed. There were no de t e c t i on s of chlorinated organics in sur fac e water samples .
In southern Devil ' s S w a m p s ed iment s , PCBs, acetone, phenanthrene, and lead were the main
contaminants de tec ted. No sur face water sampl e s were c o l l e c t ed f rom southern Dev i l ' s S w a m p .
Analyt i ca l data f r om 18 s e d i m e n t / s o i l sample s taken along a proposed p i p e l i n e route (PRC 1994)
revealed de t e c tab l e l ev e l s (general ly le s s than 0.1 m g / k g ) of t e trachloroethene, PCBs, and
various po lyaromat i c hydrocarbons. Organic chemical s were not detected in any of the 18
surface water samples. C o p p e r and lead were detected in the water sample s at concentrations
less than 0.005 m g / L . Mercury was detected at low concentrations (0.0002 m g / k g and 0.0002
m g / L ) in both the s ediments and surface water, r e sp e c t iv e ly .
S o u t h e r n Bayou Baton Rouge
From six sediment samples collected in southern Bayou Baton Rouge, acetone, PCBs, cadmium,
and chromium were de t e c t ed . No contaminants were detected in one sur fac e water sample .
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T a b l e s 1-3 and 1-4 summarize the number and type s of sampl e s col lected in each medium and
used in this S L R A . Summary s t a t i s t i c s of the chemical contaminants detected in each medium
are presented in A p p e n d i x A.
The available data suggest a generalized pattern of contamination within the vicinity and
downstream of the Scen i c and Brooklawn sites. H o w e v e r , the contaminant mix varies
geograph i ca l ly , p a r t i c u l a r l y wi th respect to chlorinated hydrocarbons, metal s , and PCBs. The
spatial d i s t r i bu t i on of contaminants is primarily a r e f l e c t i o n of biased sample locations that were
selected in the f i e l d in favor of l o ca t ing potent ial hot spot s . T h u s the extent of contamination,
part i cu lar ly within the biological medium, is largely unknown.
1.3 Contaminant F a t e and Transpor t Mechanisms
An examination of the f a t e and transport of classes of chemical compounds which i n f l u e n c e
contaminant d i s t r i b u t i o n in the environment, provide s a f ounda t i on for pred i c t ing po t en t ia l
exposure pa thways for both aquatic and terrestrial organisms.
F r o m a review of the avai lable data (PRC 1993a ,b , c ; LDEQ 1993), it appears that the primary
release mechanisms of contaminants to Bayou Baton Rouge and Devil's S w a m p is via
contaminated ground water migra t ing into sur face water and sediments, and from waste r u n o f f
or i n f i l t r a t i o n f rom the sites into water and sediments. The magnitude and extent of
contamination in Devil's S w a m p is not well known and contaminants are assumed to be released
con t inual ly f r om waste d i s p o s a l s i t e s into the s t u d y area. Most of the data currently available
were col lec ted f rom the northern por t ion of the S w a m p and general ly l e s s than 3,000 fee t south
of the Brooklawn site.
Charac t er i s t i c s o f t h e D e v i l ' s S w a m p wetland ecosystem i n f l u e n c e t h e po t ent ia l f o r migration
and uptake by aquatic or terrestrial organisms. The swamp is a wetland vegetated by woody
p l a n t s , trees and shrubs. W e t l a n d s contain soi l s that are saturated or nearly saturated wi th
water, have a high organic content and are interspersed with areas of shal low s tanding water.
The high organic content in Devi l ' s S w a m p will s t r o n g l y i n f l u e n c e chemical b ioavai labi l i ty
(Brezovik et al 1991). W e t l a n d s u sua l ly have lower l e v e l s of oxygen, since the high level of
organic matter encourages microbial act ivi ty and d e c ompo s i t i on of organic matter r e su l t ing in
rapid oxygen consumpt ion. S o i l that is saturated w i th water allows only slow movement of
oxygen. Wetland sediments are similar to river bottom sediments except that they are usually
heavi ly vegetated, can be in contact wi th the a tmosphere , and are o f t e n sub j e c t ed to oxidation-
reduction reactions. Anaerobic microbial processes can occur which fa c i l i t a t e the remobilization
of chemicals (Hemmond 1994).
Devi l ' s S w a m p represents one o f the f ew natural f l o o d p la in areas l e f t on the M i s s i s s i p p i River
be fore the river f l o w s into the d e l ta . Seasonal f l o o d i n g of the swamp area is known to be an
important f a c t o r in the l i f e cyc l e s of many of the organisms which breed in the swamp due to
the large i n f l u x of important nutrients . L i t t l e in f ormat i on is available on the mob i l i ty of
contaminants during these f l o o d events or during dry periods.
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T a b l e 1-3
S u m m a r y of Chemi ca l s Detected in

S e d i m e n t s a n d S u r f a c e W a t e r S a m p l e s i n D e v i l ' s S w a m p / B a y o u Baton Rouge

H a z a r d o u s Chemical G r o u p
V o l a t i l e Organic C o m p o u n d s ( V O C s )
C h l o r i n a t e d Benzenes
P o l y c y c l i c A r o m a t i c H y d r o c a r b o n s ( P A H s )
P h e n o l i c s
P h t h a l a t e Es t er s
Other S e m i - v o l a t i l e Organic C o m p o u n d s ( O S V O C s )
P o l y c h l o r i n a t e d B i p h e n y l s ( P C B s )
P e s t i c i d e s
M e t a l s
T O T A L S

N o . o f C h e m i c a l s
A n a l y z e d per

G r o u p
33
6
17
14
5

22
7

21
22

148

N o . o f C h e m i c a l s Detected
in S e d i m e n t

19
6
15
2
5
5
3
18
19
92

N o . o f C h e m i c a l s Det e c t ed
i n S u r f a c e W a t e r

15
0
2
0
2
2
0
3
13
37

S o u r c e s : P R C ( 1 9 9 3 a , b , c )



T a b l e 1-4
S u m m a r y o f C h e m i c a l s Detected I n

Biota i n D e v i l ' s S w a m p

N u m b e r o f C h e m i c a l s D e t e c t e d i n B i o l a
H a z a r d o u s

Chemical G r o u p
V O C s
C h l o r i n a t e d Benzenes
P A H s
Pheno l i c s
P h t h a l a t e Es ter s
O S V O C s
P C B s
Pestic ides
M e t a l s
T O T A L S

N o . o f C h e m i c a l s
Analyzed per Group

0
5
0
0
0
4
0
0
13
22

P e l a g i c F i s h
W h o l e

—
1
-
-
-

1
-
-
5
7

P e l a g i c F i s h
F i l l e t
«
1
--
-
-
1

--
--
6
8

Benth i c F i s h
F i l l e t
-
1

--
-
—
1
-
-
5
1

B e n t h i c F i s h
W h o l e

„
1
-
-
-
1
-
--
4
6

Duck
-
1
-
--
--
1
-
-
3
5

Racoon
-
1
-

-
1

-
4
6

M o l l u s k
-

1
-
--
-

1
--
-
8
10

— Data not a v a i l a b l e .
S o u r c e : l . D E Q ( 1 9 9 3 )
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The f a t e of contaminants in Devil's S w a m p and it environs is determined by the environmental
condi t ions at the site and the propert i e s of the chemicals that in f lu enc e part i t i oning and reactions
in environmental media. Part i t ioning between air, s o i l / s e d i m e n t s , water, and biota depends on
their phys i ca l and chemical propert ie s . Partitioning of chemicals in the environment has a
s igni f i cant bearing on the potent ial for biota exposure to contaminants and inf luence s the t ox i c i ty
of a chemical. It has been shown to be the dominant process governing bioconcentration of trace
organics in algae, f i s h and invertebrates (Rand 1985). Part i t ioning between sediment and
sediment pore water will in f lu enc e uptake into s ed imen t-dwe l l ing biota, e spec ia l ly those that are
detr i tu s f eeders . Where the ecosystem food web is benthic-based, pers i s t ent l i p o p h i l i c chemicals
will b i o m a g n i f y in the food web.
Parti t ioning within aquatic systems (e.g., sedirnent/water; organic carbon/water, acid volatile
s u l f i d e s ; h u m i c / f u l v i c acid and water) along with other physicochemical propert i e s h e l p to
evaluate the potential f a t e and transport of chemicals in environmental media. Biological
processes ( e . g . , uptake, bioconcentration, and b i o t r a n s f o r m a t i o n ) also occur between the aquatic
phase and biota, i n c l u d i n g microalgae. higher p l a n t s , invertebrates and f i s h ; or between sediment
and s ed imen t-dwe l l ing biota.
Physicochemical proper t i e s of chemicals h e l p to evaluate their f a t e in the environment, and the
potent ia l for exposure to ecological receptors. Impor tan t phys i cochemical proper t i e s with regard
to f a t e and transport processes are described below:

• Water s o l u b i l i t y is a measure of the maximum capac i ty of a chemical to be
di s s o lved in the aqueous phase. Chemica l s w i th low s o l u b i l i t y ( l e s s than 100
m g / L ) tend to par t i t i on to soil or sediments and bioconcentrate in aquatic
organisms.

• Log octanol-water part i t i on c o e f f i c i e n t ( L o g K^) is a direct es t imate of the
t endency of a chemical to par t i t i on f rom water to l i p i d s and other organic media.
Organic chemical s w i th a high log K o w ( u s u a l l y greater than 5) are more l i k e l y to
b i o m a g n i f y in the f o od chain. S i m i l a r l y , the organic carbon par t i t i on c o e f f i c i e n t
(KoJ represents the degree to which chemicals par t i t i on to soil or sediments.
Chemical s wi th a high K^ are more l i k e l y to par t i t i on to sediments.

• Henry's Law Constant is a measure of the s o l u b i l i t y of gases in water. It
provides a means of est imating the part i t ioning between water and air, and is an
indication of the importance of vo la t i l i za t ion f rom water. Chemical s wi th a
higher Henry' s Law Constant will vo la t i l i z e more r a p i d l y .

• S o i l h a l f - l i f e is a measure of the rate of aerobic microbial degradation of organic
chemicals w i t h i n soil. A high soil h a l f - l i f e ind i ca t e s that microbial degradation
is very s low. Biodegradation under anaerobic c ond i t i on s is general ly a slower
process than aerobic degradation.
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Physical parameters which inf luence abiotic degradation, inc luding p h o t o l y s i s and oxidation, are
not presented here a l t h o u g h they may prov ide addi t ional in fo imat ion about chemical f a t e . T h e y
are not, however, the most critical parameters for unders tanding the po t ent ia l for
bioconcentration and exposure to chemicals through the f o o d ! web.
The bioconcentration f a c t o r is the concentration of the chemical in an organism equilibrium,
div ided by the concentration of the chemical in water. It r e f l e c t s net accumulation a f t e r uptake
and elimination. For organic c ompounds , uptake into aquatic organisms is correlated with
aquatic concentrations. It has been argued that laboratory BCFs, based on exposure to water
concentrations, may underestimate f i s h residues. T h i s is in part because the uptake rate via the
g i l l s at low water concentrations is small relative to the uptake f rom ingestion (Oliver and Niimi
1985). Where pore water or sediment contamination is of primary concern, bioaccumulation
f a c t o r s (BAFs) are o f t e n used. Exposure via inges t ion of f o od is more important for larger
molecule s that cannot be transported across gill membranes. It is also general ly accepted that
uptake via f o od rather than water is the dominant exposure route for compounds wi th a Log K^,
greater than 5 ( N e i l s o n 1994).
T a b l e 1-5 represents a compilat ion of these propert ie s for sp e c i f i c organic chemicals. Metal s
are not included in this tab l e as the environmental f a t e and transport of metals are not as well
correlated with those of organic chemicals. Meta l s are instead addressed in Sec t i on 1.3.5 below.
The f o l l o w i n g discussion describes the general f a t e and transport characteristics of the major
contaminant groups f ound in Bayou Baton Rouge and Devil ' s S w a m p . Some chemicals , for
example PCBs, are treated as a separate category of compound. There were 92 contaminants
detected in the s tudy area, however only a few selected contaminants in each group are
s p e c i f i c a l l y discussed with respect to their potential environmental fa t e . These selected
contaminants were genera l ly detected at higher concentrat ions a n d / o r frequencies.
1.3.1 Chlor ina t ed H y d r o c a r b o n s
Chlorinated hydrocarbons represent one of the more pers i s t ent c la s s of c ompounds once released
into the environment, e sp e c ia l ly those compounds that are extremely hydrophob i c . Many of
these compounds bioaccumulate in aquatic organisms and some will b i o m a g n i f y in the f ood
chain. T h e y are known to occur w i d e l y in the aquatic environment. Thos e vo la t i l e chlorinated
hydrocarbons which are of smaller molecular we ight s and are les s hydrophob i c , for e x a m p l e ,
te trachloroethene, exhibit somewhat d i f f e r e n t environmental f a t e and transport mechanisms.
T h e y tend to vo la t i l i z e more r a p i d l y into air and have lower organic carbon par t i t i on
c o e f f i c i e n t s , exhibi t ing high leaching p o t e n t i a l s through so i l s to groundwater. T h e y will
p r e f e r e n t i a l l y par t i t i on out of the water column but l e s s so than those chlorinated hydrocarbons
which are more h y d r o p h o b i c and, th er e f or e , also have lower bioconcentration fa c t o r s .
Hexach lorobenzene (HCB) - HCB is an environmental ly per s i s t en t chemical due to its chemical
s t ab i l i ty and resistance to b iodegradation. Because HCB has a high Kow and high K^, it is
s t r o n g l y sorbed to sediments and is general ly not s u s c e p t i b l e to leaching from soi l s . A d s o r p t i o n
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T a b l e 1-5
Physicochemical Properties of Selec t ed Organic Chemical s

Chemical Compound
H e x a c h l o r o b u t a d i e n e
H e x a c h l o r o b e n z e n e
T e t r a c h l o r o e t h e n e
P C B s ( A r o c l o r m i x t u r e s )

Phenanthrene
N -ni tro sod ipheny lamine
DOT
ODD
DDE

M o l e c u l a r
W e i g h t

( g / m o l e )
260.8
284.8

166
192-375.7

178.2
198.2
354.5

320.05
318.02

W a t e r
S o l u b i l i t y

( m g / L )
2-2.6
.0062

150
0.027-

0.59
1 . 1 5
35.1

0.025
0.09
0.12

Log O c t a n o l / W a t e r
P a r t i t i o n C o e f f i c i e n t

( L o g K . J
4.78
6.18
2.60

4.7-6.8

4.46
3.13
6.36
6.02
5.69

Organic Carbon
P a r t i t i o n C o e f f i c i e n t

( K J ( m l / g )

4.7E + 3
1.2E-+6

3.64E + 2
4.54E + 4

1.88E + 4
1.2E + 3

1.52E + 5
1.6E + 4

5.01E + 4

F i s h
Bioconc en t ra t i on

F a c t o r (Log B C F )
( L / k g )

4.06"
4.5b

! . 6 9 d

4.85-5.0 c

3 . 4 2 °
2.34"
4.97"
4.90e

4.91"

H e n r y ' s L a w
Constant

( a t m - m 3 / m o l e )
0.001-0.026

6.8E-4
2.59E-2
2.9E-4 -
4.6E-3

2.33E-5
5.0E-6
8.1E-6

4.06E-6
2.1E-5

A e r o b i c
B i o d e g r a d a t i o n
S o i l H a l f - L i f e

( D a y s )
1 1 9

1,530
270

no s i g n i f i c a n t
degrada t i on

108
22

3 , 2 1 2
3 , 2 1 2
3 , 2 1 2

NOTES: " = rainbow trout b = l a r g e m o u t h bass " = f a t h e a d minnow d = b l u e g i l l s u n f i s h e = mosquito f i s h
S o u r c e s : E N V I R O F A T E ( 1 9 9 5 )

A T S D R ( 1 9 8 9 ; 1 9 9 4 a , b )
H o w a r d e t a l ( 1 9 9 1 ) for b i o d e g r a d a t i o n rates
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will increase with the percent carbon in the sediments. Its s trong a f f i n i t y for sediment, lack of
s i gn i f i can t biodegradation and its strong hydrophob i c nature re sul t s in bioaccumulation in aquatic
organisms. Log B C F s in green algae have been reported at 4.39 and a range of BCFs from 1.9
to 4.5 was reported in f i s h species, including sheepshead minnow, fathead minnow, mosquito
f i s h , s u n f i s h and largemouth bass (Laseter 1976). Laseter also reported f i e l d B C F s of
approx imat e ly 3 for c r a w f i s h in Louisiana under contaminated f i e l d conditions. HCB will
b i o m a g n i f y in the food chain. In one s tudy, the concentration of chemical in pore water was
th e main fa c t or a f f e c t i n g bioconcentration (Howard 1 9 9 1 ) . It s Henry ' s l aw constant indicates
that it can volat i l ize r a p i d l y f rom the water column; its h a l f - l i f e due to evaporation has been
reported at 8 hours.
Hexach lorobu tad i ene (HCBD) - H C B D is in so lub l e in water and p r e f e r e n t i a l l y par t i t i ons out of
the water column to sediments and biota (ATSDR 1994b). When released to aquatic
environments, H C B D tends to sink to the sediments due to its high sp e c i f i c gravity (Clemen t
Assoc. 1985). It will volat i l ize r a p i d l y f rom water, and it will s u b s t an t ia l ly bioaccumulate.
H C B D is expected to b i o m a g n i f y ( K o w of 4.78), and its short soil h a l f - l i f e indicate s it will
biodegrade under aerobic c ond i t i on s (Howard 1 9 8 9 ) .
Tetrachloroe thene ( P C E ) - Evaporation of PCE from soil is f a i r l y rapid due to its high vapor
pressure and low ad sorp t i on to soil. Biodegradation may be an important process in anaerobic
soil, however PCE is not expected to biodegrade s i g n i f i c a n t l y in soils. In water, PCE is subject
to rapid vo la t i l i za t i on, and h a l f - l i v e s for evaporation from water have been observed ranging
from 3 hours to 14 days. S o m e bioconcentration wil l occur in biota, however to a lesser degree
than some other chlorinated hydrocarbons. Log B C F s in f i s h and microorganisms are general ly
l e s s than 2.5 (Mackay 1992).
1.3.2 P o l y c h l o r i n a t e d Biphenyl s ( P C B s )
PCBs - PCBS are c l o s e l y related to chlorinated hydrocarbon p e s t i c i d e s , such as DDT in
chemical and t o x i c o l o g i c proper t i e s . There are 209 d i f f e r e n t PCB compound s , termed
congeners, based on p o s s i b l e chlorine sub s t i tu t i on pat terns . T h e y exhibit a high degree of
bioconcentration, b i omagni f i ca t i on and pers i s tence in the environment and are thus treated as a
special c lass of compounds . In the United S u i t e s , mixtures of various PCB congeners were
f o r m u l a t e d for commercial use under the trade name Aroc lor on the basis of their percent
chlorine content (e.g., aroclor 1254 has an average chlorine content of 54 percent by weight).
PCBs are ex tremely pers i s t ent in the environment and are bioaccumulated throughout the food
chain. Recent aquatic environmental s tudie s indicate that many of the most p o t e n t , d iox in-l ike
PCB congeners are p r e f e r e n t i a l l y accumulated in higher organisms. T h i s pr e f e r en t ia l
accumulat ion p r o b a b l y r e su l t s in a s ign i f i can t increase in the total toxic po t ency of PCB residues
as they move up the f o o d chain (USEPA 1989).
PCBs are inso luble in water and will parti t ion out the water column and adsorb s t rongly to
sediments and suspended matter. The s o l u b i l i t y of PCBs is shown as a range on T a b l e 1-5; it
decreases wi th increasing chlorinat ion. The organic carbon paut i t ion c o e f f i c i e n t i s higher for the
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le s s chlorinated isomers, indicating they will sorb more s t r o n g l y . Like hexachlorobenzene and
hexachlorobutadiene, they wi l l also vo la t i l i z e r a p i d l y out of water. PCBs of the higher
chlorinated biphenyl groups ( e . g . , higher than the tetrachlorinated b i p h e n y l s ) do not s i g n i f i c a n t l y
biodegrade in soi l s , e sp e c ia l ly those with high organic carbon content. In sediments there
appears to be a potential for anaerobic biodegradation which is determined by congener
reactivity. Log B C F s have been reported for many of the PCB isomers (Mackay 1992). T h o s e
reported for the aroclor mixtures (aroclor 1248 and 1254) ranged from 4.42 to 5.0 for Fish
species, including the bluegi l l s u n f i s h , channel c a t f i s h and fa th ead minnow. A range of B C F s
(3.86 to 4.42) for musse l s and B C F s for shrimp ( 4 . 4 1 ) were also reported. Bioconcentration
via contaminated f o od is the p r i n c i p l e route of uptake for low water-soluble compounds like
PCBs. The major source to plant vegetation is through contact with volatil ized PCBs in the air
( H o f f m a n 1995).
1.3.3 Poly cyclic Aromatic Hydrocarbons (PAHs)
P o l y c y c l i c aromatic hydrocarbons are base/neutral organic compounds that have a f u s ed ring
structure of two or more benzene rings. T h e y will par t i t i on out of the water column and adsorb
onto organic and inorganic pani cu la t e matter and depo s i t in bottom sediments. When they are
incorporated into anoxic sediments they may persis t for l ong per iods of time (Rand 1985).
PAHs can accumulate in aquatic organisms from water, sediments, and f o o d . The range of Log
BCFs in f i s h and crustaceans has been reported as 2 to 3.3 and is u sual ly greater for high
molecular weight PAHs. Sediment-as soc ia t ed PAHs can be accumulated by bo t t om-dwe l l ing
invertebrates and f i s h . Bivalves are good bioaccumulators of some PAHs because they do not
metabolize these c ompounds as r a p i d l y as f i s h . H a l f - l i v e s for elimination of PAHs in f i s h
ranged f rom les s than 2 days to 9 days ( U S E P A 1 9 9 3 J ) . Whi l e PAHs are rap id ly metabolized,
the metabolic b y - p r o d u c t s are u sual ly toxic to f i s h .
Phenanthrene - Phenanthrene is considered a low molecular weight P A H . It is in so lub l e in water
and t end s to adsorb onto sediments and bioaccumulate in aquatic organisms. Phenanthrene has
also been shown to bioconcentrate in microorganisms, algae, and f i s h . It is not expected that
phenanthrene w i l l b i o m a g n i f y up the f ood chain.
1.3.4 Pest ic ides
Organochlorine p e s t i c i d e s , such as DDT and its degradation produc t s DDE and DDD, are not
easily metabolized by microorganisms and th er e f or e , persist in the environment. The s e
compounds are either in so lub l e or have relatively low so lub i l i ty in water and exhibit high l ip id
s o l u b i l i t y . T h e y bioaccumulate to high concentrations through aquatic food chains to secondary
consumers such as f i s h , piscivorous birds, and mammals inc luding humans. They are
b i o m a g n i f i e d 30 to 100 f o l d in t i s sue s and in the eggs of f i s h- ea i t ing birds. Terrestrial organisms
experience a t e n - f o l d increase in bioconcentration (Hemmond 1994). Residues of these
p e s t i c i d e s may be stored in fat d e p o s i t s . Several of these p e s t i c i d e s , such as h ep ta ch l or and
aldrin are r a p i d l y metabolized in organisms, however their me tabo l i t e s , heptachlor epox ide and
die ldrin are per s i s t ent and toxic (Hemmond 1994).
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DDT. DDE, and DDD - DDT and its degradation produc t s are similar to PCBs in their
environmental f a t e and transport mechanisms. S o i l h a l f - l i v e s were reported at 3 ,212 days.
D D T s in so lub i l i ty in water and high log K^, r e f l e c t s its l i p o p h i l i c nature, it exhibits a high
degree of bioaccumulation and storage in f a t t y t i s su e , which leads to b iomagni f i ca t ion in the food
chain. Biotransformation may be a s igni f i cant f a c t o r in the di s tr ibut ion of DDT in the
environment, however it is degraded to DDD and DDE which are also persi s tent and
b i omagni f iab l e . Avian species and terrestrial mammals that are h i g h l y pi sc ivorous in their
f e e d i n g habits will experience much higher concentrations in their body t i s sue s than lower
trophic levels . DDT and its degradat ion produc t s w i l l s i g n i f i c a n t l y sorb to organic matter in
sediments.
1.3.5 Other Organic Chemicals
One chemical from the amide group, a nitrosoamine, is discussed in th i s section. Thes e
chemicals are general ly more polar and so lub l e in water than many of the hydrophob i c
chemicals. In some cases, both ionic and neutral species are subjec t to di s soc iat ion. There is
also a tendency for these chemical s to evaporate l e s s , be l e s s s orpt ive than other chemical
contaminants, and bioaccumulate to a les ser degree.
N - n i t r o s o d i p h e n y l a m i n e - N - n i t r o s o d i p h e n y l a m i n e is i n s o l u b l e in water and has a very low
potential for evaporation. It p r e f e r e n t i a l l y par t i t i ons to sediments and organic matter. It will
move out of the water column and bioaccumulate in aquatic organisms. It appears to biodegrade
under aerobic condit ions, having the shortest soil h a l f - l i f e (22 days) among the chemicals
presented here. T h i s f a c t o r w i l l i n f l u e n c e whether it wi l l per s i s t in the environment.
1.3.6 Meta l s
The partitioning of metals in soil does not correlate well with total organic carbon content of the
soil as it does for organic compounds . The environmental f a t e of metals is more a f u n c t i o n of
c o m p l e x a t i o n and cation exchange capac i ty ( C E C ) of the soil substrate. Metal s f o rm compl ex e s
with natural humic and f u l v i c substances, f ound in organic-rich sediments, and with the cations
that are present in surface water. A high soil CEC wi l l increase s orp t i on of metals to soil
partic le s and may limit the s o l u b i l i t y of metals. S o l u b i l i t y of metals in water is pr inc ipa l ly
contro l l ed by pH, t y p e and concentration of c o m p l e x i n g l i g a n d s , c h e l a t i n g agents and the
ox ida t i on/r educ t i on po t en t ia l of the immediate environment. K n o w l e d g e of the determinants
of metal bioconcentration is l i m i t e d , however speciation does p l a y a role in b ioavai labi l i ty.
Uncomplex ed metal ions are a p p a r e n t l y more readily as s imilated by organisms than are
complexed forms (Rand 1985). The bioavailability of divalent metals in sediments has been
shown to be a f unc t i on of the acid vo la t i l e s u l f i d e (AVS) content. S u l f i d e s w i l l bind to metals
and create c ompl ex e s which are h igh ly in s o lub l e , thus l i m i t i n g their b i oava i lab i l i ty ( H o f f m a n et
al. 1995). Water quality parameters such as pH and water t w j d n e s s can also i n f l u e n c e whether
a metal will bioconcentrate by i n f l u e n c i n g metal spec iat ion. Format i on of organic c ompounds ,
for example via alkylat ion, wi l l increase bioavailabil i ty.
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Aquatic organisms do bioaccumulate metals. Organisms that p r e f e r e n t i a l l y feed in the
sediments, e.g. de tr i tu s f e eder s like the c r a w f i s h , will contain higher metals concentrations than
other organisms. It has also been observed that bioconcentration is greater at lower trophic
l e v e l s ( e . g . , benthic invertebrate s) than at higher trophic l e v e l s , such as p e l a g i c f i s h . Biological
ac t iv i ty may also p l a y a s i gn i f i can t role in the d i s t r i bu t i on of metals in the environment. Meta l s
wil l also b ioaccumulate in the roots of p l a n t s , pre sent ing a po t ent ia l exposure p a t h w a y for
animals that feed on them.
Mercury - Mercury can exist in three s table oxidation s ta t e s , as elemental mercury, mercurous
ion and mercuric acid. Its existence in nature as elemental mercury is rare. It is also f ound as
organic compounds bound to a l k y l , ph enyl and me thoxye thy l radicals. In soil , adsorpt ion of
mercury is dependent on its chemical f o rm. Inorganic mercuric complex e s wi l l s i g n i f i c a n t l y
adsorb onto so i l s wi th high organic matter and are not expected to leach s i g n i f i c a n t l y . Mercury
not adsorbed onto so i l s w i l l vo la t i l i z e , p r e c i p i t a t e , leach or be taken up by p l a n t s . Most mercury
in the aquatic environment is associated wi th sediments.
Bio trans f ormat i on of mercury pre s en t s one of the more s ign i f i cant f a t e mechanisms in aquatic
sys tems. Methy lmer cury , which has a high potent ial for bioaccumulation and bioconcentration
in aquatic organisms because of its s t a b i l i t y , is formed by bacterial me thy la t i on of inorganic
mercury. Bacteria can accumulate mercury much f a s t e r than sediments, and aquatic organisms
l iv ing on sediment bottoms have been observed to have higher mercury l eve l s than those in the
water column ( H o f f m a n et al. 1 9 9 5 ) . F i s h take in both inorganic mercury and methymercury
and some higher species of f i s h can convert the inorganic f orm direc t ly into the organic form.
Greater than 80 percent of the mercury in f i s h t i s sue is in the f o rm of me thylmercury, whereas
u s u a l l y l e s s than 60 percent of mercury in invertebrates is in the organic me thy la t ed form
( H o f f m a n et al. 1995). BCF f a c t o r s ranged from 75 for water boatmen to 29,000 for d a m s e l f l y
n y m p h s . Bioaccumulat ion in terrestrial e co sys tems are l e s s of a concern in that mercury is not
r ead i ly trans ferred f rom soil to p l a n t s and other terrestrial organisms. Concern exi s t s mainly
for those terrestrial organi sms that consume aquatic organisms as f o o d .
C o p p e r - C o p p e r is considered among the more mobile of the heavy metals in sur face waters and
the least mobile in soil p r o f i l e s . S p e c i a t i o n is an important f a c t o r in unders tanding both the f a t e
of c opper and its t o x i c i t y . C o p p e r t o x i c i ty to animals has been shown to be related to Cu 2 + and
C u O H + species but not C u ( C O 3 ) or C u ( O H ) 2 (Rand 1985). S p e c i a t i o n of c opper can vary
c o n s i d e r a b l y , d epend ing on the type of c o m p l e x a t i o n , a d s o r p t i o n , p r e c i p i t a t i o n c on s t i tu en t s and
pH. Reducing or acidic environments such as rich organic sediment beds will remobilize
copper. At a pH greater than 6, a high percentage of copper is removed from water. C o p p e r
has a strong a f f i n i t y for hydrous iron and manganese oxides , c lay, carbonate minerals, and
organic matter, which tend to par t i t i on copper out of the water column and into soil and
sediments. Among meta l s , c opper is the most e x t e n s i v e l y cornplexed by humic materials, which
genera l ly reduces i t s t o x i c i t y . C o p p e r i s known to b ioaccumulate . At low pH, copper i s readily
available to p l a n t s e s p e c i a l ly in s o i l s low in organic and humic material.
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1.4 General Ecotoxic i ty Mechanisms and Pot en t ia l Ecological Receptors
1.4.1 Eco tox i c i ty of Contaminant G r o u p s
Due to the large number of contaminants detected (92) in the sediments and surface water of
Devil's S w a m p and Bayou Baton Rouge, only a generalized di s cus s ion of the ecotoxic i ty of the
m a j o r contaminant groups is presented below. Due to l imi t ed informat ion on the t ox i c i ty of
many of the contaminants to p l a n t s and microorganisms, the discussion focu s e s primarily on the
eco tox i c i ty to animals. More detailed in f ormat i on is provided in S e c t i o n 2.
Chlorinated Hydrocarbons
E f f e c t s of chlorinated hydrocarbons have been observed in b i r d s , f i s h , mammals, and man. The
primary target organs for t h i s c las s of compounds are the liver and kidneys. For example ,
t e t rach loroe thene induced l iver rumors when administered oral ly to mice and was f o u n d to be
mutagenic u s ing a microbial assay system. Chlor inated benzenes general ly have moderate to
high t ox i c i t i e s . The most toxic of thi s group are hexachlorobenzene ( H C B ) , hexachlorobutadiene
( H C B D ) , and hexachloroethane. Hexachlorobenzene is carcinogenic in mice, rats, and hamsters,
causing liver tumors in all three species. Chronic exposure to low l e v e l s of H C B D caused
kidney t o x i c i t y in rats; other s tudie s have shown that exposure may a f f e c t the central nervous
sys tem and liver. HCB was also used as a f u n g i c i d e and is p o t e n t i a l l y toxic to microorganisms.
H C B D is also quite toxic to aquatic organisms. T h u s , for chlorinated hydrocarbons, potent ial
exposure p a t h w a y s to aquatic organisms and mammals are of concern.
Polychlorinated Biphenvl s ( P C B s )
Documented e f f e c t s of exposure to PCBs in aquatic organisms include decreased growth,
reproductive t o x i c i ty , mutagenic i ty, h i s t opa tho l ogy , and a variety of biochemical perturbations.
Reproduc t iv e t o x i c i t y has been reported for several aquatic species. Documented e f f e c t s of
PCBs in mammals i n c l u d e reproduct ive f a i l u r e , p h y s i o l o g i c a l e f f e c t s , altered behavior, and
mutagenic, carcinogenic, and teratogenic e f f e c t s . The most consistent pathological changes
occurring in mammals a f t e r exposure to PCBs are in the l iver . Reproduct ive e f f e c t s on birds
have also been documented. E f f e c t s also vary cons iderab ly based on s p e c i f i c PCB cogeners.
T h e r e f o r e , for PCBs, potent ial exposure pathways to aquatic organisms, mammals, and birds
are important .
P o l y c y c l i c Aromatic Hydrocarbons ( P A H s )
PAHs are chronically toxic to most aquatic organisms. Liver di sorders in f i s h (Varanasi et al
1989); t o x i c i t y to benthic invertebrates (Landrum et al 1 9 9 1 ) and other w i l d l i f e ( E i s l e r 1987b)
are documented. Adverse e f f e c t s on the liver and kidney have been associated w i th exposure
to PAHs in rodents. In a d d i t i o n , some PAHs are carcinogenic, causing tumors both at the site
of a p p l i c a t i o n and s y s t e m i c a l l y . The carcinogenic P A H s are general ly active in mutagenic
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assays. T h e y also cause skin d i sorder s and immuno suppre s s i on . Potential exposure p a t h w a y s
to aquatic organisms and mammals would be of par t i cu lar concern.
P e s t i c i d e s
A variety of p e s t i c i d e s were detected at Devil ' s S w a m p , in c lud ing chlorinated p e s t i c i d e s . The
chlorinated p e s t i c i d e s are per s i s t ent in the environment. They are acutely toxic to aquatic
organisms. S o m e , such as DDT compounds , have been shown to be carcinogenic in mice.
Many p e s t i c i d e s are also teratogenic and reproductive tox i cant s . A l d r i n and d i e ldr in have been
associated with large-scale k i l l s of terrestrial w i l d l i f e in treated areas ( C l e m e n t Assoc . 1985).
DDT and other organochlorine p e s t i c i d e s are re spons ib l e for the decreased reproductive success
of many bird species ( C l e m e n t Assoc. 1 9 8 5 ) . T h e r e f o r e , exposure to aquatic organisms, b i r d s ,
and mammals to p e s t i c i d e s is of concern.
Other Organic C o m p o u n d s
A variety of health e f f e c t s have been observed in v o l a t i l e organic compounds ( V O C s ) , in c lud ing
l iver and kidney e f f e c t s , growth retardation, and reproductive e f f e c t s . Reproduction tox i c i ty was
observed in pregnant rats and mice exposed to high concentrations of tetrachloroethene. Animals
exposed by inhalation to this substance also exhibited l iver, k idney, and central nervous system
damage (Clement Assoc. 1985). Organism e f f e c t s f rom many of the detected organic
contaminants to aquatic p lan t and animal species have been documented in the f ederal quality
criteria reference (USEPA 1986).
S t u d i e s on the t o x i c i t y of other s emivo la t i l e organic compounds (SVOCs) have been per formed
for rats, mice, and guinea p i g s . H e a l t h e f f e c t s observed inc lude liver e f f e c t s , reproductive-
deve l opmenta l t o x i c i t y ( p h t h a l a t e s ) , and kidney e f f e c t s .
For many of the other organic c ompounds detected in the bayou and swamp, p o t e n t i a l exposure
pathways to mammals is of particular interest.

Metal s a f f e c t a variety of target organs and produce numerous t y p e s of ecological e f f e c t s . For
example , aquatic organisms are very su s c ep t i b l e to copper toxico s i s , and e f f e c t s which include
decreased egg production, have been observed in birds. Adverse e f f e c t s to p lant s can occur at
high concentrations (general ly one order of magnitude above local background l eve l) .
Mercury is one of the most toxic metals detected at Devil's S w a m p . Both organic and inorganic
f o r m s of mercury are reported to be teratogenic and embryotoxic in experimental animals.
T o x i c e f f e c t s also occur in the l iv er , heart:, gonads , pancreas, and gas tro inte s t inal tract.
Inorganic mercury is generally less acutely toxic than organic mercury compounds, but it may
adverse ly a f f e c t the central nervous system ( C l e m e n t Assoc. 1985). T h e r e f o r e , for metal s ,
exposure p a t h w a y s to aquatic organisms, birds, and mammals are l i k e l y for this site.
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1.4.2 Ecological Receptors
S p e c i e s of greatest concern are those l i s ted as federal endangered species a n d / o r de s ignated as
a Louisiana Special Animal by the Louisiana Natural Heri tage Program. Examples of such
species include the bald eagle (Haliaetus leucocephalus), the osprey (Pandion haliaetus), and
the p a l l i d sturgeon (Scaphirynchus albus). The bald eagle is known to nest year round while the
osprey can nest in Louisiana but is not known to do so. The bald eagle f e e d s m o s t l y on f i s h and
other animals while the osprey preys m o s t l y on f i s h . The p a l l i d sturgeon is a benthic f e ed er and
a migratory f i s h . It is native to Louisiana but is not l i k e ly to spawn in the area.
A high abundance and divers i ty of benthic invertebrates can be found in deep-water swamps.
The dominant species are o l igochaete s (Limnodrilus, Peloscolix), d ipd t e ra insects (Chaoborus,
Chironomus), and amphipod s (Hyalella). Other species that are present include c r a w f i s h
(Procambarus), clams (Pisidium), and snails (Physd).
Other species of concern are the nearctic river otter (Lutra canadensis) and the N o r t h American
mink (Mustela vison). Both are year-round res idents and breed within the we t lands . The
f o r a g i n g behavior of the otter has the potential to expose it to contaminated sediments within
Devil's S w a m p Lake and the d i s tr ibutary channels. The mink f e e d s around the swampy areas
(riverine and deep-water swamp) and, like the otter, has a po t ent ia l for exposure to contaminated
sediments.
The selection of the receptors of concern for th i s SLRA was based on their potent ial for
exposure, their l ik e ly duration of exposure ( e . g . , all year long versus s e a s o n a l l y ) , their f e e d i n g
behavior (e .g . , benthic f e ed er , p i s c ivore), s ens i t iv i ty to the contaminants of concern, and their
status as a state or f e d e r a l l y protected species , as well as the importance of their f u n c t i o n in
transpor t ing contaminants higher into the f ood chain. Based on these f a c t o r s the f o l l o w i n g
receptors of concern were selected:

• Benthic detri tal f e e d e r s / s c a v a n g e r s - invertebrates , such as the
c r a w f i s h , that l iv e and feed in the sediments and come in direct
contact with contaminated sediments and water:;

• Benthic f i s h - feed on ep ibenth i c and benthic organisms;
represented by the pa l l id sturgeon which is c l a s s i f i e d as a federal
endangered species;

• W e t l a n d shore bird - year-round resident and nester in Devil's
S w a m p ; f i s h and aquatic organisms account for a large por t ion of
their diet (up to 100 per c en t); represented by the great blue heron;

• Carnivorous bird - resident and nester in Devil's S w a m p ; f i s h ,
ducks, and small mammals comprise a large port ion of their d i e t ;
represented by the bald eagle; and
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• Terrestrial nearshore mammal - represented by the north American
mink, is a resident breeder in Devil's S w a m p ; f i s h and aquatic
organisms account for a large portion of their diet.

1.5 Exposure Pathways
For the puposes of this SLRA, receptors of concern will be evaluated for exposure to site
contaminants. The f o l l o w i n g paragraphs describe the l ike ly exposure routes for each of these
receptors, as well as their contribution to contaminant transport through the food web. These
receptors were chosen to represent species which: 1) inhabit the contaminated media, 2)
importance in t ran s f e r ing contaminants to other species, 3) representative of other species within
their ecological niche, and 4) s en s i t iv i ty to contaminants.
F i g u r e 1-2 shows a s i m p l i f i e d model of contaminant exposure pa thways , inc luding areas of
potential biomagnification via the food chain. Other potential exposure pathways also exist, such
as benthic invertebrates exposed to the water column; or. direct ingest ion of benthic organisms
by carnivorous birds and mammals. It is f u r t h e r assumed that contaminant t r a n s f e r through the
carnivorous food web is similar to a herbivorous food web. While these other pathways may
also be important, they are not discussed in detail in thi s SLRA.
1.5.1 Benthic Detrital Feeders
C r a w f i s h are opportuni s t i c detrital f e eder s which are l ik e ly exposed to contaminants f rom many
sources. Contact wi th sediments and surface water ( i n c l u d i n g exposure to g i l l s ) cons t i tu t e s a
p a t h w a y for primary exposure to potent ial contaminants. I n g e s t i o n of sediments and
contaminated food are also important exposure routes. The c rawf i sh is an important food source
for higher trophic l e v e l s , such as f i s h , birds and mammals ( i n c l u d i n g humans), and l ike ly
t r a n s f e r s contaminants to higher organisms in the food web. The c r a w f i s h are omnivorous and
w i l l o p p o r t u n i s t i c a l l y feed on decaying vege tat ion, benthic or epibenthic invertebrates , f i s h , or
any other available f ood sources which are exposed to po t en t ia l contaminants.
C r a w f i s h and other prey organisms may bioaccumulate hydrophob i c contaminants in f a t t y tissues
or other c e l lu lar structures through the L i f e t i m e of the orgajni sm. Likewise, vegetation will
bioaccumulate these materials. C r a w f i s h have the potentail to bioaccumulate contaminants,
which can then b i omagni fy f u r t h e r up into the food chain. T h e r e f o r e , the c r a w f i s h is evaluated
because of the contaminant transport to and from herbivorous, carnivorous, other omnivorous,
and detr i t ivorus communities in the ecosytem. Direct e f f e c t s to the c r a w f i s h are also important
to evaluate because of its importance as a food source for higher trophic l eve l s .
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1.5.2 Benthic F i s h
The Pallid S t u r g e o n , a f e d e r a l l y protected spec i e s , is primari ly a benthic carnivore and
represents this receptor group. Exposure to po t ent ia l contaminants in this species may occur
through exposure to sediments and surface water ( inc lud ing exposure to g i l l s ) , as well through
ingest ion of sediments and contaminated biota. C r a w f i s h and other benthic organisms are l i k e l y
consumed by thi s f i s h . The Pal l id Sturgeon is an important representive species for the p u r p o s e s
of evaluat ing e co t ox i ty . T h i s species will conservat ive ly evaluate direct impact s to various
c a t f i s h (as a surrogate), and wil l serve as a surrogate for f o od web t r a n s f e r through c a t f i s h as
wel l . C a t f i s h were not evaluated because of known high tolerance to various contaminants.
T h e r e f o r e , to meet the o b j e c t i v e of thi s SLRA, the Pallid Sturgeon is an appropr ia t e surrogate
benthic carnivore to evaluate ecotoxic i ty. As a surrogate for c a t f i s h , the Pallid S t u r g e o n will
also evaluate food chain trans f er s to higher trophic l eve l s; c a t f i s h are an important food source
for many raptors and mammals ( i n c l u d i n g humans).
1.5.3 W e t l a n d Shore Bird
The Great Blue Heron was chosen to represent this receptor group. It is primarily a carnivorous
f e eder (USEPA 1993i). Primary exposure routes considered for this species are ingestion of
contaminated biota, s e d i m e n t s / s o i l s , and surface water.
Great blue herons are p r e f e r e n t i a l l y pi s c ivorous , but wi l l also eat amphibians, rep t i l e s ,
crustaceans, birds and mammals. When f i s h i n g , the heron genenerally wades or swims in less
than 0.5 m of water in areas of f irm benthic sub s tra t e , and f i s h caught are generally les s than
20 cm. W i t h i n the Devil ' s S w a m p area, c r a w f i s h may also c on s t i tu t e a s i g n i f i c a n t f rac t i on of
the heron' s d i e t . In a d d i t i o n , a heron consumes water f o l l o w i n g ingest ion o f larger prey items
( U S E P A 1993i). The great blue heron is also an important indicator of the e f f e c t s within higher
trophic l e v e l s f r o m bioconcentrating and b i o m a g n i f y i n g contamination migra t ing through various
benthic and p e l a g i c aquatic communitie s .
1.5.4 Carnivorous Bird
The bald eagle , a f e d e r a l l y protected endangered species, is primari ly a carrion oppor tun i s t i c
f e ed er ( U S E P A 1993i). Primary exposure routes to th i s species are through inge s t i on of
contaminated biota, s e d i m e n t s / s o i l s , and surface water. The sensit ive nature and protec t ive
status of this species, and its f u n c t i o n within the ecosystem at the top of the f o od chain, are
primary reasons for i t s s e lec t ion.
Bald eagle s eat dead or d y i n g f i s h when available, but will also catch live f i s h near the water's
sur fac e ( p e l a g i c or shal low water benthic specie s). Bald eagles will also consume w a t e r f o w l and
mammals. In general, this species wi l l take advantage of whatever food source is most p l e n t i f u l ,
easy to scavenge or easy to capture. Because of its f e e d i n g hab i t s , the bald eagle is e s p e c ia l ly
vulnerable to environmental contaminants and p e s t i c i d e s . For e x a m p l e , the eagle may feed on
a bird which was sick from environmental toxins, thus bioconcentrating contaminants from select
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f ood sources (USEPA 1993i). The bald eagle is also an important indicator of the e f f e c t s within
higher trophic l evel s f rom bioconcentrating and b i o m a g n i f y i n g contamination.
1.5.6 Terre s tr ia l Nearshore Mammal
As a representative of this receptor group, the mink is primarily an oppor tuni s t i c carnivore and
will take advantage of whatever f ood source is most p l e n t i f u l or easy to capture (USEPA 1993i).
Primary exposure routes to thi s species are through ingestion of contaminated biota,
s e d i m e n t / s o i l , and surface water.
A nocturnal predator, the mink p r e f e r e n t i a l l y hunts mammals. The f e ed ing habits of the mink
will vary seasonally within the wetland habitat , depending on water l eve l s and vulnerabili ty of
prey. The mink will hunt f i s h , amphibians and crustaceans, as well as other terrestrial species
( i . e . , birds, repti le s and insect s). Another important prey species is the muskrat. The mink is
also an important indicator of the e f f e c t s within higher trophic l e v e l s f rom bioconcentrating and
b i o m a g n i f y i n g contamination migra t ing through various aquatic communities, as well as through
terrestrial communities c l o s e l y linked to the marsh habi tat .
1.5.7 C o m p l e t e Exposure Pathways
Based on the di scus s ion above and the s i m p l i f i e d conceptual model ( F i g u r e 1-2), several
exposure pa thways are considered c ompl e t e (i . e . , p a t h w a y s for those contaminants that can reach
ecological receptors). These are:

• Direct contact of aquatic organisms to contaminated surface water. T h i s includes
plant absorption and contact through g i l l s / d e r m i s of f i s h ;

• Direct contact and inges t ion of contaminated sediments to benthic invertebrates;
• Contaminant t r a n s f e r s to other trophic l e v e l s via inge s t i on of prey and sediments

a n d / o r sur face water.
The inhalation pa thway of v o l a t i l e contaminants to terrestrial organisms is least understood due
to the lack of air data and unknown s igni f i cance of the vo la t i l i za t i on f a t e of these contaminants
relative to organism exposure.
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2 . 0 P R E L I M I N A R Y E C O L O G I C A L E F F E C T S E V A L U A T I O N

2.1 Ecological E f f e c t s of Chemical Contaminants
Contaminants in Devil' s S w a m p / B a y o u Baton Rouge may adversely a f f e c t receptors that d irec t ly
contact or ingest surface water or sediments. T o x i c i t y mechanisms include acute and chronic
e f f e c t s f rom direct exposure, and chronic e f f e c t s due to exposure through bioaccumulation.
Receptors that may be directly a f f e c t e d under short-term exposure include benthic infauna,
benthic e p i f a u n a , and larval and juven i l e f orms of other aquatic organisms such as f i s h and
amphibians. Common adverse acute and chronic e f f e c t s measurable for these receptor types
include mortality, growth and reproductive impairment, and behavioral changes. Higher trophic
level biota a f f e c t e d over longer exposure: duration (through bioaccumulation and/or
b iomagni f i ca t i on of contaminants) include omnivorous and carnivorous f i s h e s , mammals, birds,
r e p t i l e s , and amphibians. In a d d i t i o n to measurable chronic e f f e c t s for receptors at lower l eve l s
of b io logical organization, other s u b t l e , l ong-term, adverse e f f e c t s may occur at these l eve l s of
organization inc lud ing p o p u l a t i o n decl ines from reproductive impairment, s h i f t s in community
compos i t ion and d i v e r s i t y , and increased s u s c e p t i b i l i t y to natural stressors through suppre s s ion
of immune systems.
There are numerous ecotoxici ty references for invertebrates, p l a n t s , f i s h , birds, and mammals
that may be relevant to the contaminants detected in Devil's S w a m p . However , only a brief
ecotoxici ty p r o f i l e of the contaminant groups is provided below, and is not intended to be
comprehensive f o r thi s S L R A .
2.1.1 Chlorinated Hydrocarbons
HCB and HCBD are the chlorinated hydrocarbons of most concern at Devil's S w a m p . The
acute t o x i c i t y of HCB is low. however the sub-acute and chronic t o x i c i t y of HCB is much
greater. The s ingle oral lethal dose that resulted in a 50 percent mortali ty ( L C 5 0 ) for Coturnix
quail is greater than 1,000 m g / k g ; in 3-month f e e d i n g s tudie s , Vos et al. established a LOEL
of 1 m g / k g (due to h i s t o p a t h o l o g i c a l e f f e c t s ) for Coturnix ( N e w e l l 1987). HCB has been
demonstrated to be carcinogenic in laboratory animals, and there is equivocal evidence
s ugge s t ing that HCB is teratogenic at high doses in rats and mice. Developmental e f f e c t s have
been observed at doses as low as 0.08 mg/kg-d in rats. F i e l d s tudie s of predatory and
s p e c i f i c a l l y pi sc ivorous birds showed some correlation between increased tissue HCB
concentrations and increased morta l i ty , low breeding success, and increased porphyr ia (Clement
Assoc. 1985).
Hexach lorobu tad i ene (HCBD) is very toxic to aquatic organisms, with 96-hour LCJ O values for
g o l d f i s h , rainbow trout, f a t h e a d minnow, and b lueg i l l ranging from 0.09 to 0.33 m g / L . H C B D
is toxic to experimental animals when inhaled, inge s t ed , in j e c t ed , or absorbed through the skin.
It a f f e c t s the central nervous system and causes hepatic di sorders. Because H C B D is a
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cumulat ive toxin in mammals, the kidney is the most sensit ive organ to H C B D . Data on
reproductive toxic i ty are equivocal and there is limited evidence that HCBD is carcinogenic in
mammals (Clemen t Assoc. 1985, ATSDR 1994b). Two studies were found reporting the
tox ic i ty of H C B D in avian species. I n g e s t i o n of up to 5 m g / k g - d repor t ed ly had no observable
e f f e c t s ( C E S A R S 1994, N e w e l l 1987).
2.1.2 PCBs
The t ox i c i ty of PCBs increases with l eng th of exposure and po s i t i on of the exposed species on
the food chain. The tox i c i ty of the various PCB mixtures is also dependent on their
compos i t ion. The 96-hour L C 5 0 values for rainbow trout, b l u e g i l l s , and channel c a t f i s h were
a p p r o x i m a t e l y 20 m g / L . Invertebrate species were also adversely a f f e c t e d , with some species
having 7-day L C 5 0 values as low as 0.001 m g / L . In general, j u v e n i l e organisms appeared more
s u s c e p t i b l e to the e f f e c t s of PCBs than a d u l t s or eggs (Clement Assoc. 1985).
There are three main ways in which PCBs can a f f e c t terrestrial w i l d l i f e : mor ta l i ty , adverse
e f f e c t s on reproduction, and behavioral changes. PCB doses greater than 10 m g / k g body weight
caused some mortali ty in sensitive bird species exposed for several days. Doses around 100
m g / k g body weight caused extensive mortalities in these species ( C l e m e n t Assoc. 1 9 8 5 ) . Some
mammals ( e . g . , mink) are par t i cu lar ly su s c ep t i b l e to PCBs. In birds, PCBs caused lower egg
produc t i on; d e f o r m i t i e s ; decreased h a t c h a b i l i t y , growth, and survival; and some eggshe l l
thinning in reproduct ive s tudie s on chickens. Behavioral e f f e c t s on w i l d l i f e include increased
ac t iv i ty , decreased avoidance response, and decreased nesting, all of which could s igni f i cant ly
i n f l u e n c e survival in the wi ld .
PCBs appear to have a low order of acute l e t h a l i t y . Data for PCB mixtures and s p e c i f i c PCB
isomers suggest that mice and guinea p i g s are more sensitive than rats. Aroclors are lethal at
much lower total doses when administered subchronically or chronically than acu t e ly , indicating
that PCBs tend to bioaccumulate to concentrations that are toxic (ATSDR 1989).
Animal s tudie s have shown that the liver and cutaneous ti s sues are the m a j o r target organs for
PCBs. PCBs have also been shown to produce stomach and thyroid al t erat ions ,
immunosuppressive e f f e c t s , and porphyria in animals. Animals are sensitive to repeated
exposures to PCBs as a result of rapid bioaccumulation to toxic l e v e l s .
PCBs appear to be f e t o t o x i c but not teratogenic in various species of animals, in c lud ing rats,
mice, rabbi t s , and monkeys. Oral exposures to PCBs produced de l e t er iou s e f f e c t s on
reproduct ion in monkeys, mink, and, at higher doses , rodents (ATSDR 1989). Mink, a species
p a r t i c u l a r l y sensitive to PCBs, when fed a diet containing as l i t t l e as 0.096 m g / k g - d exhibited
reproduct ive fa i lur e ( N e w e l l 1987). F e e d i n g s tud i e s in laboratory animals demonstrated the
carcinogenicity of several PCB mixtures, but it is not clear which components of the PCB
mixture are a c tua l ly carcinogenic. The liver is the primary target of PCB carcinogenicity.
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2.1.3 P A H s
Detailed information regarding the environmental t o x i c i ty of PAHs to aquatic organisms is f a i r l y
recent and much has been done with quantitative structure ac t ivi ty re lat ionships and tissue
residue e f f e c t l eve l s . The pr inc ip l e mode of tox i c i ty is narcosis to aquatic organisms. PAHs
have been f o u n d to be carcinogenic in several animal species and have both local and systemic
carcinogenic e f f e c t s . Carcinogenic PAHs produced tumors of the f o r e s t omach in mice. Skin
applicat ion of PAHs produced skin carcinomas in mice. S t u d i e s in other species, while
indica t ing carcinogenic e f f e c t s , are less comple te . Carcinogenic PAHs have been reported to
be mutagenic in various test systems. Limited available datai indicate that PAHs are not very
po t en t teratogens or reproductive toxins (Clemen t Assoc. 1985).
There is l i t t l e available in format ion regarding noncancer changes caused by exposure to PAHs
in mammals. A p p l i c a t i o n of carcinogenic PAHs to mouse skin repor t ed ly caused des truct ion of
sebaceous g l a n d s , h y p e r p l a s i a , hyperkera to s i s , and ulceratioo. Some carcinogenic PAHs also
have immunosuppre s s ive e f f e c t s .
2.1.4 Pesticides
A variety of p e s t i c id e s were detected at Devil's S w a m p . Descript ions of D D T , aldrin, d i e ldr in,
endrin, and compounds are presented as examples of the potent ial toxic e f f e c t s of pe s t i c ide s .
DDT has been ex t en s iv e ly s tudied in f r e s h w a t e r invertebrates and f i s h e s and is quite toxic to
most species. The range of t o x i c i t i e s was 0.18 to 1,800 u g / L . D D T , ODD, and DDE and other
per s i s t ent organochlorine p e s t i c i d e s are primarily responsible for the great decrease in the
reproduct ive capab i l i t i e s and th er e f or e in the p o p u l a t i o n s of f i s h - e a t i n g b ird s , such as the bald
eagle , brown pe l i can, and osprey. DDT has also been shown to decrease the p o p u l a t i o n s of
numerous other species of waterb irds , raptors , and passerines ( C l e m e n t Assoc. 1985).
Aldrin and dieldrin are both acute ly toxic to fre shwater species at low concentrations. T e s t s in
f i s h showed that the two chemicals had similar t ox i c i t i e s , wi th L C 5 0 values ranging f rom 1 to
56 u g / L for d i f f e r e n t species. Chronic studies have been conducted on the e f f e c t s of d i e ldr in
on f r e s h w a t e r species. Chronic values as low as 0.2 u g / L were obtained. No chronic s tudies
were per formed on aldrin, but because its acute t o x i c i t y is comparable to that of d i e ldr in and
because it is readily converted to d i e ldr in in animals and in the environment, its chronic t o x i c i t y
is p robab ly similar ( C l e m e n t Assoc . 1985). Both p e s t i c i d e s , and e s p e c i a l ly d i e l d r i n , have been
associated wi th large-scale bird and mammal k i l l s in treated areas (Clemen t Assoc. 1 9 8 5 ) .
Experimental f e e d i n g s tudie s have shown that the chemicals are quite toxic to terrestrial w i l d l i f e
at low level s .
Endrin is very toxic to aquatic organisms. Freshwater f i s h are generally more sensitive than
invertebrates, with species mean acute values ranging from 0.15 to 2.1 u g / L . Endrin is acutely
toxic to terrestrial w i l d l i f e and has been used as a rodent i c ide and an avicide. It can also cause
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central nervous system e f f e c t s and reproductive disorders f o l l o w i n g chronic exposure. S u b l e t h a l
e f f e c t s observed in animals exposed to endrin inc lude abnormal behavior, increased po s tnatal
mor ta l i ty , and increased f e ta l death.
2.1.5 Other Organic C o m p o u n d s
L i t t l e in format ion on the t ox i c i ty of V O C s to terrestrial w i l d l i f e species was available in the
l i t erature reviewed. Tetrachloroethene is the most toxic of the chloroethenes to aquatic
organisms, but is only moderate ly toxic relative to other type s of compounds. The limited acute
tox i c i ty data indicate that the L C 5 0 value for fre shwater species is around 10,000 u g / L ; the trout
was the most sensitive species ( C l e m e n t Assoc. 1985).
2.1.6 Meta l s
A number of s tudies have examined the t o x i c i ty and impact of metals on aquatic invertebrates,
i n c l u d i n g Daphnia, ga s t r opod s , and aquatic insects. Mercury and cadmium are usual ly the most
toxic metals, whereas zinc and nickel are les s toxic. However , responses to heavy metals vary
con s id erab ly , d ep end ing on the organisms involved and environmental condi t ions ( K e l l e r 1 9 9 1 ) .
The data show that a l though s h e l l f i s h ( m o s t l y b iva lve s) can accumulate high l eve l s of metals
f rom their environment and live for some tune, they may also be adverse ly a f f e c t e d (e .g . ,
reproduct ive decl ine) by much lower concentrations ( K e l l e r 1 9 9 1 ) .
Water hardness has a m a j o r e f f e c t on metal t o x i c i ty to f i s h and s h e l l f i s h , which has been
demonstrated for many organisms and is related to metal ch e la t i on and to p h y s i o l o g i c a l responses
of the organisms. F i r s t , metals become less s o lub l e in hard water as they f orm complexe s wi th
carbonates. Second , water hardness, caused primari ly by Ca 2 + and Mg2 + , may decrease
membrane permeabi l i ty and, t h e r e f o r e , uptake of metals f rom water. The impact of water
hardness on metal t o x i c i t y has been noted in s tudie s wi th various aquatic species. Metal
s o l u b i l i t y and th er e f or e b i o a v a i l a b i l i t y are decreased in hard water ( i . e . , metals are more toxic
in s o f t water) ( K e l l e r 1 9 9 1 ) .
The t o x i c i t y of low concentrations of metal mixtures has not been e x p l i c i t l y considered in this
evaluation. However , metals can be more toxic to aquatic l i f e at lower concentrations in
combination than they are s i n g l y ( K e l l e r 1991).
Two metals with relat ively high aquatic toxicities that were detected at Devil's S w a m p include
copper and mercury. T h e s e are described in more detail below.
C o p p e r has mean acute t o x i c i t y values for a large number of f r e shwa t e r animals ranging from
0.0072 m g / L for Daphnia to 10.2 m g / L for b l u e g i l l . T o x i c i t y tends to decrease as hardness,
alkal in i ty , and total organic carbon increase. Chronic values for a variety of f r e shwat er species
range f r o m 0.0039 m g / L for brook trout to 0.060 m g / L for northern pike. C o p p e r does not
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appear to have mutagenic. teratogenic, or carcinogenic e f f e c t s in animals. Various e f f e c t s ,
in c lud ing altered enzyme metaboli sm, decreased weight gain, organ p a t h o l o g y , and decreased
egg produc t ion in birds have been observed at doses as low as 6.3 m g / k g - d (CESARS 1994).
The t o x i c i ty of mercury compounds has been tested in a wide variety of aquatic organisms.
A l t h o u g h methylmercury appears to be more toxic than inorgsmic mercuric sa l t s , few acute or
chronic t ox i c i ty te s t s have been conducted with it ( C l e m e n t Assoc. 1985). For fre shwater
species, the 96-hour L C 5 0 values for inorganic mercuric sa l t s range from 0.00002 m g / L for
c r a w f i s h to 2.0 m g / L for c a d d i s f l y larvae. Acute values for methylmercuric compounds and
other mercury compounds are only available for f i s h . In rainbow trout, methylmercuric chloride
is about ten times more toxic to rainbow trout than mercuric chlor ide , which is acut e ly toxic at
about 0.3 m g / L . Methylmercury chronic value for brook trout is 0.001 m g / L . Chronic dietary
exposure of chickens to mercuric chloride at growth inhibitory l eve l s causes immune
suppre s s i on , with a d i f f e r e n t i a l reduction e f f e c t on s p e c i f i c immunoglobul ins .
2.2 Ecotoxicitv Screening Value s
2.2.1 S u r f a c e Water
Ecotoxici ty screening values, also known as screening tox i c i ty reference values (TRVs), for
sur fac e water consist of f ederal and state ambient water quality criteria (AWQC) for the
protec t ion of aquatic l i f e . The A W Q C were derived to be protec t ive for most aquatic organisms
in an area of exposure.
Sinc e the chronic f r e shwat er A W Q C values for certain metal contaminants are hardness
dependant , the criteria for these metals were normalized using the a p p r o p r i a t e referenced
equations, and a hardness value of 50 m g / L as calcium carbonate. T h i s hardness value was
s e lec ted as a conservative e s t imate based on the lowest measured hardness value reported for the
si te (54.5 m g / L ) in a f i l t e r e d sur face water sample (LDEQ 1993).
A d d i t i o n a l literature in format ion was reviewed on those chemicals for which no A W Q C are
available. T o x i c i t y data were compiled and conservative values were selected as T R V s .
Whenever p o s s i b l e , the t o x i c i t y endpoint used as a TRV was a No Observed Adver s e E f f e c t
Level (NOAEL) for chronic or subchronic exposures. For this S L R A , an uncertainty f a c t o r of
10 was used to ex trapolate f rom a Lowest Observed Adverse E f f e c t Level ( L O A E L ) to NO A EL
endpoint s and from subchronic to chronic endpo int s . An uncertainty f a c t o r of 100 was used to
extrapolate from single oral doses and acute LD5 0 data to chronic N O A E L s (Calabrese 1993).
Screening level TRVs in surface water are presented in T a b l e 2-1. Only those chemicals
detected in sur face water are presented.
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T a b l e 2-1
S u r f a c e Water Screening Level T R V s

Chemical
Maximum Cone, in

S u r f a c e Water ( m g / L )
S u r f a c e Water T R Y

( m g / L )
T R Y

Source
Chlorinated Hydrocarbons
Hexach l orobu tad i en e 0.074 0.0093 A
P A H s
2 - M e t h y l n a p h t h a l e n e
N a p h t h a l e n e

0.003
0.003

0.6
0.62

H
B

Pes t i c i d e s
beta-BHC
Endrin
H e p t a c h l o r e p o x i d e

0.000009
0.000004
0.000002

-
0.0000023
0.0000038

C
B

Other Organic Compounds: V o l a t i l e s
1 , 1 ,2 ,2-Tetrachloroe thane
1 , 1 , 2-Trich l oro e thane
1 , 1-Dichloroethene
1 ,2-Dichloroe thane
1 ,2-Dich loroe thene
1 , 2 - D i c h l o r o p r o p a n e
2-Butanone
A c e t o n e
M e t h y l e n e ch lor ide
Tetrachloroe thene
T o l u e n e
T r i c h l o r o e t h e n e
V i n y l c h l o r i d e
X y l e n e s ( T o t a l )

0.017
0.15

0.006
0.38

0.078
0.14
0.03

0.066
0.009
0.008

0.01
0.032

0.06
0.003

2.4
9.4
29
20

140
138
320
100
193

0.84
9.4

21.9
--

13.5

A
A
D
A
L
E
K
K
K
A
F
A

G
Other Organic Compounds: S e m i v o i a t i l e s
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0.001 0.36 B
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T a b l e 2-1 ( C o n t i n u e d )
S u r f a c e Water Screening Level T R V s

Chemical
D i - n - b u t y l p h t h a l a t e
N - N i t r o s o d i p h e n y i a m i n e

Maximum Cone, in
S u r f a c e W a t e r ( m g / L )

0.001
0.004

S u r f a c e Water TRY
( m g / L )

0.003
0.009

TRY
Source

B
I

Metals
Aluminum
Barium
Cadmium
Chromium
C o p p e r
I r o n
Lead
Magnesium
Manganese
Mercury
Potass ium
S e l e n i u m
V a n a d i u m

3.48
0.121

0.0086
0.0045
0.0095

3.28
0.0829

7.86
1.69

0.107
10.3

0.0022
0.0273

0.087
410

0.00066
0.12

0.0065
1

0.0013
—
—

0.000012
—

0.005
--

B
J
C
C
C
B
C

B

B
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T a b l e 2-1 ( C o n t i n u e d )
S u r f a c e Water Screening Level T R V s

— indi ca t e s no i n f o r m a t i o n is avai lable .
Sources:
A Freshwater chronic LEG for aquatic organisms; LEG values are not criteria but are the lowest e f f e c t s

l e v e l s found in the literature. L E C s are given when the minimum data required to derive water
qual i ty criteria are not ava i lab l e ( U S E P A 1986).

B Federal ambient water qual i ty criteria: aquatic organisms, f r e s h w a t e r , chronic ( U S E P A 1986),
C Federal ambient water qual i ty criteria: aquatic organisms, f r e s h w a t e r , chronic; hardness dependent .

Value s l i s t ed are for water hardness level of 50 mg/L as CaCO3 ( U S E P A 1986).
D Based on 13-day LC^ for fathead minnow ( A Q U I R E 1994).
E Based on 96-hr LCW for f a th ead minnow ( V i t t o z z i , D e A n g e l i s 1 9 9 1 ) .
F Based on 7-day LCW for f a th ead minnow ( A Q U I R E 1994).
G Based on 96-hr LCW for b l u e g i l l ( A Q U I R E 1994).
H Based on 96-hr LC^, for shrimp (AQUIRE 1994).
I Based on 14-day LC,,, for b l u e g i l l ( A Q U I R E 1994).
J Based on 48-hr LC«, for water f l e a ( A Q U I R E 1994).
K Based on 96-hr LC^ for fathead minnow ( A Q U I R E 1994).
L Based on 96-hr LC^ for b l u e g i l l ( A Q U I R E 1994).
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2.2.2 Freshwater Sediments
A variety of sediment quality values and guidelines were used to evaluate sediment quality and
potential ecological risks f rom contaminated f r e shwater sediments. Screening T R V s were
developed to be protective of organisms, including c r a w f i s h , in f r e shwater sediments; they are
based on chronic, long-term e f f e c t s to benthic organisms. The f o l l o w i n g sources were used in
d e v e l o p i n g f r e shwat er sediment TRVs:

• Federal Sed iment Quality Criter ia for nonionic organic contaminants for the
protect ion of benthic organisms (USEPA 1 9 9 3 a , b , c , d , e , f , g , h ) ;

• Draft Fre shwa t e r Sediment Apparent E f f e c t s T h r e s h o l d s ( W S D O E 1994);
• E f f e c t s Range-Low (ER-L) Guide l ine s ( L o n g and Morgan 1990, Long et al.

1 9 9 3 ) ; and
• Guidel ines for the Protection and Management of Aquatic Sediment Quality in

Ontario (Persaud et al. 1993).
The sediment evaluation process was conducted in a tiered fashion. F i r s t , sediment chemical
concentrations were compared to EPA's Federal Sediment Quality Criteria (SQC). These SQC
are based on the equilibrium par t i t i on ing approach, which relates A W Q C to sediment
contaminant concentrations in organic carbon. If no federal SQC were available , the
W a s h i n g t o n S t a t e f r e shwa t e r sediment apparent e f f e c t s thre sho ld (AETs) were used. The AET
is d e f i n e d as the concentration of a given chemical above which a s t a t i s t i c a l l y s ign i f i cant
(P< 0.05) biological e f f e c t (e .g . , mortal i ty) always occurs. The AET value i d e n t i f i e s the upper
boundary of a chemical concentration that may be tolerated by a given organism. The A E T s are
based on b i o t o x i c i t y t e s t i n g (us ing Hyalella azteca and M i c r o t o x ) in f r e s h w a t e r sediments f rom
W a s h i n g t o n and Oregon ( W S D O E 1994). An AET derived from H. azteca is a p p r o p i a t e as this
genus o f a m p h i p o d s resides i n D e v i l ' s S w a m p .
A TOC value of 1,600 mg organic carbon/kg (or 0.16 percent) was measured at bayou sampl ing
locat ion Bl (NPC Servi c e s 1993). T h i s i s the only s a m p l i n g location for which a TOC value
has been reported. Because of the lack of s u f f i c i e n t TOC data to determine an a p p r o p r i a t e site-
s p e c i f i c TOC value, a TOC value of 0.2 percent was conservatively used in this S L R A to
normalize EPA and AET values to the TOC content at the site.
Chemical s wi th no SQC or d r a f t A E T s were compared to other available values, in c lud ing ER-L
values and Ontario Provincial sediment quality guidel ines (Long and Morgan 1990, Long et al.
1993, Persaud et al. 1993). To assist in evaluating sediment monitoring data collected
n a t i o n a l l y , The National Oceanic and A t m o s p h e r i c Admini s t ra t ion (NOAA) (Long and Morgan
1990) es tabli shed guide l ine s of ER-L, which is the 10th perc ent i l e and of an array of sediment
data assembled for review. The ER-L values are concentrations above which adverse e f f e c t s
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may begin or are predicted among sensitive l i f e stages or species, or as determined in sublethal
tes t s . The 1990 ER-L values were updated in 1992 based upon an expanded database and a
refined approach (Long et al. 1993).
The Ontario sediment quality guidel ines , developed primarily for the Great Lakes, d e f i n e three
l eve l s of chronic, long-term e f f e c t s on benthic organisms: 1) a no- e f f e c t l ev e l , where no toxic
e f f e c t s have been observed on f i s h or s ed iment-dwel l ing organisms (derived by equilibrium
p a r t i t i o n i n g ) ; 2) a l o w e s t - e f f e c t l e v e l , which indicates a level of sediment contamination that can
be tolerated by most benthic organisms; and 3) a severe e f f e c t l eve l , where pronounced
disturbance of s ediment-dwel l ing organisms can be expected. In this SLRA, the n o - e f f e c t level
a n d / o r l o w e s t - e f f e c t level were used to deve lop T R V s .
Screening level TRVs in f r e shwa t e r sediments are presented in T a b l e 2-2. The T R V s used in
th i s SLRA are h i g h l i g h t e d . Of the 92 contaminants detected in Devil's S w a m p / B a y o u Baton
Rouge, only 44 have screening level T R V s .
2.2.3 Ecotoxicity Values for Avians and Mammals
Eco tox i c i ty screening values were developed for mammalian and avian receptors for those
chemicals detected in Devil's S w a m p . These screening T R V s , are based on toxic i ty information
f o u n d in the literature. The primary sources for the t o x i c i t y information include:

• Tox i c o l og i ca l p r o f i l e s developed by the Agency for T o x i c Subs tance s and Disease
Registry (ATSDR 1990, 1 9 9 4 a , c , d )

• Serie s of contaminant hazard reviews publ i shed by the U . S . F i s h and W i l d l i f e
Service ( E i s l e r 1986a,b; 1987a,b; 1988a,b)

• C o m p u t e r databases provided by th e Chemical I n f o r m a t i o n S y s t e m (CIS),
inc lud ing the I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m (IRIS) database, the Chemical
Evaluation Search and Retrieval S y s t e m (CESARS), and the Aquatic I n f o r m a t i o n
Retrieval (AQUIRE) database (USEPA 1995, C E S A R S 1994, AQUIRE 1994).

For each compl e t e exposure route, a preliminary literature survey was conducted to determine
the lowest level of exposure (e .g . , concentrations in water or in the d i e t) shown to produce
adverse e f f e c t s ( i . e . , a l owe s t -ob s e rved-adver s e - e f f e c t - l ev e l or LOAEL). Adverse e f f e c t s of
most concern include reduced growth, impaired reproduct ion, and increased mortali ty in
pot ent ia l receptor species. In a d d i t i o n , the highest exposure level at which no adverse e f f e c t s
have been demonstrated ( i . e . , the no-ob s erved-adver s e- e f f e c t - l eve l or N O A E L ) was i d e n t i f i e d .
For this initial screening e s t imate , a N O A E L was j u d g e d to be more appropr ia t e than a LOAEL
to ensure that risk is not undere s t imated. However, N O A E L s are not currently available for
many w i l d l i f e species or many chemicals. In many cases, t o x i c i t y data f rom a related species
was used to est imate a N O A E L for a receptor species.
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T a b l e 2-2
F r e s h w a t e r S e d i m e n t S c r e e n i n g Level T R V s

C h e m i c a l

M a x i m u m
Cone , in
S e d i m e n t

( m g / k g )

F e d e r a l
S e d i m e n t

Q u a l i t y C r i t e r i a *
( m g / k g organic

carbon)

F e d e r a l
S e d i m e n t

Q u a l i t y C r i t e r i a
( N o r m a l i z e d )

( m g / k g in
s e d i m e n t ) b

F r e s h w a t e r
A E T s c

( m g / k g organic
carbon)

F r e s h w a t e r
A E T s

( N o r m a l i z e d )
( m g / k g in
s e d i m e n t ) * 5

E f f e c t s Range
Low ( E R L )

( m g / k g in
s e d i m e n t ) d

Ontario
S e d i m e n t

Q u a l i t y C r i t e r i a
- N o E f f e c t s

Level ( m g / k g in
s e d i m e n t ) 0

Ontario
S e d i m e n t

Q u a l i t y
C r i t e r i a

Lowest E f f e c t s
Level ( m g / k g
in s e d i m e n t /

C h l o r i n a t e d H y d r o c a r b o n s
H e x a c h l o r o b e n z e n e 470 0.01 0.02
P C B s
A r o c l o r - 1 2 4 8
A r o c l o r - 1 2 5 4
A r o c I o r - 1 2 6 0
T o t a l P C B s

5.2
6.4

3
13.3

18

37

0036

0074 0.023 0.0!

0,03
0.06

0.005
007

P A H s
A c e n a p h t h e n e
A c e n a p h t h y l e n e
A n t h r a c e n e
Benzo(a)anthrac ene
B e n z o ( a ) p y r e n e
B e n z o ( g , h , i ) p e r y l e n e
B e n z o ( k ) t l u o r a n t h e n e
Chrys ene
F l u o r a n t h e n e
F l u o r e n e
N a p h t h a l e n e
P h e n a n t h r e n e

2.5
1.1
2.3

3
0.56

0.073
0.74

4
7.5

13
50

340

130

620

180

026

1.2

0.36

3400
83

1700
650
910
910

1700
4800
4200
2300
9100

6 8
0.17

3.4
i.3
1.8
1.8

3.4
9.6

8.4
4.6
18.2

0016
0044
0.085

0.26
0.43

0.38
0.6

0.019
0.16
0.24

0.22
0.32
037
0.17
0.24
0.34

0.19



T a b l e 2-2 ( C o n t i n u e d )
F r e s h w a t e r S e d i m e n t Scre en ing Level T R V s

C h e m i c a l

Pyrene

M a x i m u m
Cone, in
S e d i m e n t

( m g / k g )

10

F e d e r a l
Sediment

Q u a l i t y Cr i t e r ia"
( m g / k g o r g a n i c

carbon)

F e d e r a l
S e d i m e n t

Qual i ty Criteria
( N o r m a l i z e d )

( m g / k g in
s ed iment) 1 "

Fre shwat er
A E T s '

( m g / k g organic
carbon)

3100

F r e s h w a t e r
A C T s

( N o r m a l i z e d )
( m g / k g i n
s ed iment) 1 "

6.2

E f f e c t s Range
Low (ERL)

( m g / k g in
s e d i m e n t ) d

0.67

O n t a r i o
S e d i m e n t

Q u a l i t y Criteria
- N o E f f e c t s

Level ( m g / k g in
s e d i m e n t ) 5

Ontario
S e d i m e n t

Q u a l i t y
Cri t er ia -

Lowest E f f e c t s
Level ( m g / k g
in s e d i m e n t /

0.49
P e s t i c i d e s
A l d r i n
a l p h a - B H C
a l p h a - C h l o r d a n e
h e t a - B H C
D i e l d r i n
Endrin
gamma B H C ( L i n d a n e )
gamma C h l o r d a n e
H e p t a c h l o r e p o x i d e

0.61
0 0036

0051
0.0038

0.00028
00022
0.0065

0.011
0.17

11
4.2

0.022
0.0084

0.0005

0.00002
0.00002

0005

0.0006
0.0002
0.0002
0.005

0.002
0.006
0.007
0.005
0.002
0.003
0.003
0.007
0.005

Other Organic C o m p o u n d s : S e m i y j i s i i l c s
B i s ( 2 - e t h y l h e x y l ) p h t h a ! u t e
D i - n - b u t y l p h t h a l a t e

5 9
1.9

750
20

1.5
0.04

M e t a l s
A l u m i n u m
A r s e n i c
C a d m i u m
C h r o m i u m
C o b a l t
C o p p e r

36,100
618

62.3
94.8

113
929

27000s

150*
12>

280*

840*

8.2
1.2
81

34

6
0.6
26
50
16

00



T a b l e 2-2 (Continued)
Freshwater Sediment Screening Level T R V s

Chemical
Iron
Lead
Magnesium
Manganese
Mercury
Nicke l
Selenium
Silver
Zinc

Maximum
Cone, in
Sediment
( m g / k g )

49,000
1,410
8,690
1,870
0.65
140

0.92
11.8

1,820

Federal
Sediment

Quality Criteria*
(mg/kg organic

carbon)

Federal
Sediment

Quality Criteria
(Normal ized)

(mg/kg in
sediment)1*

Freshwater
A E T s e

(mg/kg organic
carbon)

: ' H . W
«op»: ' • 1***

• : : ; ; I T *
v ' : ' - ' r ' : \ V f i i

• • : - -V^j , .

• ; •'"*'. :%5*::
""-- ' • • ' W »

Freshwater
A E T s

(Normal i z ed)
( m g / k g in
sediment) b

E f f e c t s Range
L o w ( E R L )

(mg/kg in
sediment)11

46.7

0.15
20.9

1.0
150

Ontario
Sediment

Quality Criteria
- No E f f e c t s

Level ( m g / k g in
sediment)*

Ontario
Sediment

Quality
Criteria -

Lowest E f f e c t s
Level (mg/kg
in tedimoiity

ww^yjjijig.
31

460
0.2

16

0.5
120

S O U R C E S :
a Federal sediment quality criteria for the protection of benthic organisms; based on equilibrium partit ioning method (EPA 1993a,b ,c ,d ,e , f ,g ,h).
b For normalization, an organic carbon fraction of 0.2% was conservatively assumed
c Washington Department of Ecology preliminary freshwater apparent e f f e c t s thresholds ( H y a l e l l a , except Microtox was used for Ni, BEHP) (WSDOE 1994)
d From Long et al. (1993). For those chemicals not included in the 1993 update , the value from Long and Morgan (1990) was used
e No E f f e c t Level f rom Persaud et al. (1993). Indicat e s a level at which no toxic e f f e c t s have been observed on f i s h or s ediment-dwel l ing organisms. There is no expected food chain

biomagni f i ca t ion, and all water quali ty guidel ines will be met. Derived by the equilibrium partitioning method,
f Lowest E f f e c t Level from Persaud et al. (1993). Indicat e s a level of sediment contamination that can be tolerated by most benlhic organisms. Derived by the screening level

concentration method,
g rag/kg in sediment

10VO



Preliminary Ecological
Effects Evaluation

If a NOAEL value was not available (or the NOAEL did not represent a significant lexicologicalendpoint), and an appropriate LOAEL was found in the literature, the LOAEL was multipliedby 0.1 to estimate the NOAEL. Similar ly, if only acute toxicity data were available for aparticular chemical, the LDJ O data were multiplied by 0.01 to estimate a chronic NOAEL.
An attempt was made to utilize toxicity studies conducted with the receptor species of concern,or very closely related species. However, the majority of the toxicity data used in thedevelopment of the TRVs are based on studies using conventional laboratory test animals suchas rats, mice, ducks, and quail. No intertaxon uncertainty fac tor was applied in the development
of T R V s .
Some data in laboratory studies are reported in terms of concentration in the diet (i.e., mgcontaminant/kg diet). Diet concentrations were converted to dose (i.e., mg contaminant/kg bodyweight per day) so that dose is not under- or overestimated when it is applied to an organismsconsuming d i f f e r e n t amounts of food per body weight. Average ingestion rate and body weightfor a species were o f t en reported in the relevant studies or were obtained (or estimated) fromother literature sources.
No TRVs for phytotoxicity have been developed during this screening level risk assessment.Although concentrations of some chemicals in sediments could potential ly a f f e c t plants , toxicityto animals is believed to be greater. Therefore , the focus of this assessment is on animals.
Table s 2-3 and 2-4 summarize screening level TRVs representative of contaminants in mammalsand birds, respectively.
2.2.4 Uncertainty in Derivation of T R V s
For sediments, certain TRVs may not be applicable to the given sediment concentration. Valuescompared with equilibrium partitioning values depend on the accuracy of the partitioningc o e f f i c i e n t s and the extrapolation to various organisms.
The comparison to TRVs represents an indirect measure of potential toxicity from individualchemicals; it does not provide information regarding how chemicals may interact in the
environment.
For many chemicals, toxicity data was not available for the receptor species. In many cases,the TRVs are based on studies using conventional laboratory test animals such as rats, mice,ducks, and quail. There is considerable uncertainty in the application of these data to thereceptor species.
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Table 2-3Manmalian Oral Screening Leyel TRVs

Chemical

Chlorinated Hydrocarbons
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
Chlorobenzene
Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

PCBs
Aroclor 1254
Aroclor 1260

Total PCBs
P A H s
2-Methylnaphthalene
Acenaphthene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

•Species

Monkey
Rat
Rat
Rat

; Rat

• • ' . R a t

< Rat

Mink
Rat

" M i n k

Rat
Mouse
Mouse
Mousex.

Mouse

Mouse

Mouse

Endpoint

NOAEL
NOAEL
N O A E L
NOAEL
NOAEL

NOAEL

NOAEL

E f f e c t

Mortali ty
Hepatoce l lu lar necrosis
None reported
Liver hi s topathology
Developmental e f f e c t s :
liver chromogenesis
Renal tubular
degeneration; hepatic
alterations
Atrophy and
degeneration of the renal
tubules

TRY
(mg/kg-d)

25
125
40
60

0.08

3

1

Reference

M
A
B
A
L

B

A

LOEL
LOAEL

LOEL

LD»
NOAEL

NOEL
NOAEL

NOAEL

NOAEL

NOAEL

Reproductive fa i lure
Body weight loss, liver
weight gain, increased
lymphocytes
Reproductive fa i lure

0.0096
0.5

0.0096

M
B

M

Mortality
Hepato t ox i c i ty
None reported
Developmental e f f e c t s ;
viabili ty of litter
Developmental e f f e c t s ;
viability of litter
Developmental e f f e c t s ;
viabi l i ty of l i t t er
Developmental e f f e c t s ;
viability of litter

16.4
175

1,000
10

10

10

10

G
A
A
H

H

H

H
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Table 2-3 (Continued)Mammalian Oral T R V s
Chemical

Benzo(k)fluoranthene

Chiysene

Fluoranthene

Fluorcne

Naphthalene
Phenanthrene
Pyrene

Species

Mouse

Mouse

Mouse

Mouse

Rat
Rat

Mouse

Endpoint

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL
LOAEL
NOAEL

E f f e c t

Developmental e f f e c t s ;
viability of litter
Developmental e f f e c t s ;
viability of litter
N e p h r o p a t h y ,
hematological alterations,
increased liver weights
Decreased RBC, packed
cell volume and
hemoglobin
None reported
Enzyme activity
Kidney e f f e c t s

TRY
(mg/kg-d)

10

10

125

125

36
10
75

Reference

H

H

A

A

B
B
A1 • • • • ' " . • , . . - . . • . ' ' • • ' - . • • • .Pesticides

4 , 4 ' - D D D

4 , 4 ' - D D E
Total DOT
Aldrin
beta-BHC
delta-BHC
Chlordane

Dieldrin
Endosulfan I and n
Endosul fan s u l f a t e
Endrin
Endrin aldehyde
Endrin ketone

Rat

Rat
Mink

Rabbit
Rat
Rat
Rat

Rat
Rabbit

Rat
Dog
Rat
Rat

NOAEL

LOAEL
LOAEL

NOEL
N O A E L

LDM

NOEL

LOEL
LEL
LD»

NOEL
LOAEL
LOAEL

Respiratory, C V ,
hepatic, GI e f f e c t s
Hepat i c necrosis
Embryo mortality
Mortal i ty
None reported
Mortal i ty
Liver histopathological
e f f e c t s
Maternal mortality
Maternal toxicity
Mortali ty
Organ damage
Not reported
Not reported

107

4.2
0.04
0.063

6.0
10
1.0

0.06
0.18
0.18
0.075
0.25
0.25

K

K
J

M
B

I
M

M
A
G
M
B
B
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T a b l e 2-3 (Continued)
Mammalian Oral T R V s

Chemical

gamma-BBC
Heptachlor epoxide

Methoxychlor

Species

Rat
Dog

Rat

Endpoint

NOAEL
LEL

NOEL

E f f e c t

Liver and kidney toxicity
Reproductive e f f e c t s
(pup survival)
Maternal toxicity;
decreased litter size

TRY
(mg/kg-d)

0.33
0.018

10

Other Organic Compounds: Vola t t l ea
1 , 1 , 1 - T C A

1,1,2,2-
Tetrachloroethane
1 , 1 , 2 - T C A
1,1-DCE
1,2-DCE

2-BuUnone

Acetone

Benzene

Carbon d i s u l f i d e
Chloro form

Ethylbenzene
Methylene chloride
Tetrachloroethene
Toluene

Trichloroethene

Rat

Rat

Mouse
Rat
Rat

Rat

Rat

Rat

Rat
Dog

Rat
Rat

Mouse
Rat

Rat

LOAEL

LOAEL

NOAEL
LOAEL
NOAEL

NOAEL

NOEL

NOAEL

LD50
LOAEL

NOAEL
LOAEL
LOAEL
NOAEL

NOAEL

Mortali ty; reduced
growth
Abnormal growth

Clinical serum chemistry
Hepat i c lesions
Early mortality; weight
loss in females
Decreased f e ta l birth
weight
Nephrotox i c i ty;
increased liver and
kidney weights
Leuco- and
eiythrocytopenia
Mortality
F a t t y cyst formation in
liver
None reported
Liver toxicity
Hcpato t o x i c i ty
Liver, kidney, body
weight
Maternal weight,
neonatal survival

75

6.2

3.9
0.9
251

1771

100

1.0

1.0
1.3

136
5.3
7.1
590

100

Reference

A
A

A

B

B

A
A
B

A

A

B

B
A

B
A
A
B

B
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Table 2-3 (Continued)Mammalian Oral TRVs
Chemical

Xylenes

Species

Rat

Endpoint

NOAEL

E f f e c t

Increased mortality

TRY(mg/kg-d)
179

Reference

A
Other Organic Compounds
Bis(2-
ethylhexyOphthalate
Butylbenzylphthalate
Carbazole
Di-n-butylphthalate

Di-n-octylphthalate
Diethylphthalate

N-Nitro sod iphenylamine
Phenol

Guinea
pig
Rat
Rat

Mouse

Rat
Rat

Rat
Mouse

LOAEL

NOAEL
LD»

LOAEL

LOAEL
NOAEL

LD*>
NOAEL

Increased liver weight

Increased liver weight
Mortality
Reproduct ive/developme
ntal toxicity
Increased f e ta l weight
Decreased growth rate,
altered organ weights
Mortality
Developmental toxicity

1.9

250
5.0
8.0

30
750

16.5
140

A

A
I

B

B
A

I
A

Metals . : : : - - : V ' : : : > : . . • . . . • - , ' . ' • • . ' • : : ; • • ' • • • • • • : : - ~
Arsenic
Barium
Beryllium
Cadmium

Chromium
Cobalt

Copper

Lead

Mercury

Mouse
Rat

Mouse
Rat

Rat
Rat

Rat

Rat

Mink

LOAEL
NOAEL
NOAEL
LOAEL

NOAEL
LOAEL

NOAEL

LOAEL

LOAEL

Decreased survival
None reported
None reported
Depressed myocardial
activity
None reported
Degenerative lesions in
seminiferous tubules
Altered enzyme
metabolism, decreased
body weight
Reduced survival and
reproduction
Poisoning; high brain
residues

0.038
31.5
0.95
0.025

2.4
1.6

67

0.5

0.02

B
A
A
B

A
C

B

D

F
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T a b l e 2-3 (Continued)Mammalian Oral T R V s
Chemical Species Endpoint E f f e c t TRY

(mg/kg-d)
Reference

Nickel Rat NOAEL Decreased body and
organ weights

5.0 B

Selenium Rat NOAEL Reduced f e ta l weight,
teratogenic e f f e c t s

0.45 B

Silver Rat LOAEL Ventricular hypertrophy,
tissue pigmentation

10

Vanadium Rat LOAEL Increased mortality 0.11 B
S O U R C E S :
A USEPA 1995
B CESARS 1994
C Puls 1989
D Eisler 1988b
E National Research Council (NRC) 1980
F Eisler 1987a
G RTECS 1993
H ATSDR 1990
I Sax, Lewis 1989
J Brown 1978
K ATSDR 1994c
L ATSDR 1994d
M Newel l et al 1987
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Table 2-4Avian Oral Screening Levels T R V s

Chemical Species Endpoint E f f e c t TRY
(mg/kg-d)

Reference

Chlorinated Hydrocarbon!
1 ,4-Dichlorobenzene
Hexachlorobenzeoe
Hexachlorobutadiene

Duck
Quail

Japanese
quail

LOAEL
NOEL

NOAEL

Liver and kidney e f f e c t s
Liver e f f e c t s
None reported

50
0.2
5

A
L
B

PCBs
Aroclor 1248
Aroclor 1254
Aroclor 1260
Total PCBs

Chicken
Chicken
Chicken
Screech

owl

NOEL
LOAEL
LOAEL
NOAEL

P A H s
Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Fluoranthene

Naphthalene

Mallard

Mallard

Mallard

Mallard

Mallard

Mallard

Mallard

Mallard

Mallard

Mallard

LOAEL

LOAEL

LOAEL

LOAEL

LOAEL

LOAEL

LOAEL

LOAEL

LOAEL

LOAEL

Reproduction loss
Reproductive impairment
Reproductive impairment
Reproduction

0.22
0.035
0.035
0.15

Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver

20

20

20

20

20

20

20

20

20

20

L
J
J
J

I

I

I

I

I

I

I

I

I

I
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Table 2-4 (Continued)Avian Oral Screening Level T R V s
Chemical

Phenanthrene

Pyrene

Species

Mallard

Mallard

Endpoint

LOAEL

LOAEL

E f f e c t

Increased liver weight and
blood f l o w to liver
Increased liver weight and
blood f l o w to liver

TRY
(mg/kg-d)

20

20

Reference

I

I

Pesticides • • • • ' : : : ' : . : ! ; ; ; • . : ' : : : • ; : . • : ? • : • : ' : ' : r : ' - . ; : : ; : ' ; i ; : : . - ; ; - ; • • • ' : ; • ' ; :.:. : - ; - ; - : ; . . :
 :

: . : : : . ' : : : '
4 , 4 ' - D D D

4 , 4 ' - D D E

Total DOT

Aldrin
Dieldrin
Endrin

Heptach lor epoxide
Metals
Arsenic

Cadmium

Chromium

Copper
Lead
Mercury

Nicke l
Selenium

Mallard

Mallard

Brown
pelican

Bald
eagle
Quail

Chicken
Screech

owl
Chicken

NOAEL

NOAEL

NOEL

NOEL

NOEL
NOEL
LOEL

NOEL

Reduced egg thickness, egg
cracking, embryo mortality
Reduced egg thickness, egg
cracking, embryo mortality
Reproductive impairment

Mortali ty

Increased mortality
Decreased chick survival
Reduced number of young

None reported

Turkey

Chicken

Chicken

Chicken
Mallard
Mallard

Chicken
Mallard

NOAEL

LOAEL

NOAEL

NOAEL
NOEL

LOAEL

NOAEL
NOAEL

Recommended tolerance as
arsanilic acid
Decreased f e ed ing , egg
production
Survival; growth; food
utilization
Decreased weight gain
Survival, pathology
Egg-laying behavior; fewer
eggs and ducklings
Growth
Increased embryo
abnormality, mortality

0.5

0.5

0.2

0.3

2.5
0.035
0.004

0.05

K

K

L

L

L
L
L

L

5

0.02

4.5

24.7
1.25

0.0005

6
0.5

C

B

D

B
F
H

G
B
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Table 2-4 (Continued)Avian Oral Screening Level T R V s

Chemical Species Endpoint E f f e c t TRY
(mg/kg-d) Reference

Silver Chicken NOAEL None reported 1.75
Vanadium Chicken NOAEL Decreased egg production 1.9 B
Zinc Chicken LOAEL None reported 14
Sources:
A U S E P A 1995
B CESARS 1992-1993
C Eisler 1988a
D Eisler 1986a
E Puls 1989
F Eisler 1988b
G National Research Council (NRC) 1980
H Eisler 1987a
I Eisler 1987b
J Eisler 1986b
K Brown 1978
L Newell et al. 1994
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Professional judgement was employed to select TRVs from literature data, particularly withregard to evaluation of study design, endpoints, species, exposure route, and dose used in thestudy. While in general, NOAELs for significant adverse e f f e c t s (e.g., mortality, reproductivee f f e c t s ) were used, in some cases the NOAELs were based on studies for less serious endpoints,while the published LOAELs were for more significant endpoints. In these cases, the LOAELwas used (with the application of an uncertainty factor of 0.1).
Most lexicological studies evaluate e f f e c t s of a single contaminant on a single species undercontrolled laboratory conditions. A p p l y i n g results from these studies to the f i e l d , whereorganisms typical ly are exposed to a mixture of contaminants in situations that are notcomparable to a laboratory study, introduces a large uncertainty. In f i e l d situations, organismsmay also be exposed to other environmental stressors, including diseases, food shortages, andunusual weather conditions. These "natural" stressors may have positive or negative e f f e c t s onthe o r g a n i s m ' s response to a toxic contaminant that only a site-specific f i e l d study can evaluate.
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Preliminary Exposure Estimate

3.0 PRELIMINARY EXPOSURE ESTIMATE

3.1

This SLRA focuses on exposure to receptors from contaminants in Devil's Swamp through theingestion of contaminate f o o d , water, and sediments. Because relatively l i t t l e site spec i f i cinformation currently exists on which to base the SLRA, a number of conservative assumptionswere made regarding exposure. These assumptions generally involve residency of a species inthe a f f e c t e d area, co-occurance of a species with contaminants, intake parameters for eachspecies, absorption rates, and contaminant excretion and/or metabolic processes within thespecies evaluated. Preliminary exposure pathways were evaluated in Section 1.5.
In order to e f f e c t i v e l y determine if: 1) no significant risk is associated with the site, or 2) thereis not enough information to determine whether or not risk is associated with the site,conservative exposure assumptions are developed which will not likely underestimate actualexposure. Although some assumptions may overestimate actual species-specific site exposures,it is neccesary to use such conservatism in the absence of more site-specific information. Inlight of the objective of this assessment, the f o l l o w i n g conservative exposure assumptions areused:

• Maximum concentrations of site contaminants reported observedin sediment, surface water, and food sources were assumed to bepresent site-wide, and represented concentrations to which thereceptors would be exposed 100 percent of time;
• Receptors of concern reside and use the a f f e c t e d area throughoutthe year and over a l i f e t ime , and are hence exposed to maximumconcentrations 100 percent of the time;
• Intake parameters (such as body weight, dietary intake, sedimentintake, and water intake) are as presented in Section 3.2;
• Contaminant uptake into gut equals 100 percent;
• For the purposes of evaluating biotransfer of contaminants,retention factors were developed as conservative assumptions to

quantify predicted tissue concentration in contaminant-transfer
organisms.
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3.2 Quantification of Exposure
To estimate contaminant exposure for the representative receptor species, ingestion rates and
dietary composition were obtained from the literature, or assumed.
Exposure parameters for the wetland shore bird (heron), raptor (eagle), and terrestrial nearshorecamivor (mink) were obtained from the " W i l d l i f e Exposure Factors Handbook" ( U S E P A 1 9 9 3 1 ) .Data were not available for the crawfish or pall id sturgeon, so assumed intake parameters wereused. The " W i l d l i f e Exposure Factors Handbook" presents a comprehensive and currentcatalogue of exposure factors for some of the receptors of concern. Table 3-1 presents aquantitative exposure p r o f i l e of ingestion for each of the species evaluated.
In addition to exposure parameters, retention factors (Table 3-2) were developed toconservatively assess transfer of contaminants from the benthic invertabrates (crawfi sh) and f i s h(pall id sturgeon) to higher trophic levels (i.e., to the heron, bald eagle, and mink). The resultof using assumed retention factors for d i f f e r e n t categories of chemicals is the ability to predictfood concentrations for consumers of the organism evaluated. Thi s approach allows an evaJationof chemical exposure in higher trophic levels to chemicals analyzed only in select media. Forexample, available sediment data included many chemical analyses, while available biota datacontained very few analyses. This data gap, and the resulting attempt at f i l l i n g it through amodelling e f f o r t , introduce substantial uncertainty into the evaluation. However, because of theconservatism, T y p e n errors are likely minimized, and pursuit of the primary objective of this
SLRA is maintained.
For this SLRA, limited information was available regarding bioconcentration factors (BCFs) andbioaccumulation factors (BAF), for most of the chemical contaminants in crawfish and benthicfreshwater f i sh. In addition, most of the studies report B C F s based on water column f low-through tests. There fore , to account for the sediment exposure pathway, conservativeassumptions were used to predict tissue concentrations in the crawfish and benthic f i sh .
Total site contaminant intake for receptors of concern is calculated using the f o l l o w i n g equation:

y c * /_ . . , f -»n » ItTotal intake - - = = — — — — —BW

where:
Total Intake = ( m g / k g / d )C j . . C n = Concentrations in various exposure media, including foodsources, sediments, soils and water ( m g / k g )
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BW

= Intakes of various exposure media, including food sources,
sediments, soils and water (kg/d)

= Body weight of receptor (kg)

Table 3-1W i l d l i f e Intake Assumptions

Representative
Species.

Crawfi sh 0

Pallid Sturgeon0

Bald Eagle4

Blue Herond

Mink?

Body
Weight

(kg)
0.01
2.0
3.5
2.0
0.8

Diet1

( k g / d )
0.0007
0.19
0.48
0.4
0.19

* Diet includes food (biota) intake, as well asb Total food intake; dietary composition (i.e.c Intakes were assumed due to the absence ofd Parameters were derived from U S E P A (199

Food"
( k g / d )
0.0006
0.14
0.46
0.36
0.184

as inadvertant
spec i f i c food-t
species-speci£

3i)

Sediment
Ingestion

( k g / d )
0.0001
0.047
0.024
0.04
0.01

Water Ingestion
( k g / d )

delete in model
delete in model

0.1
0.09
0.088

sediment/ soil ingestion
flpe intakes) are presented in Appendix B
c exposure parameters

In order to calculate predicted tissue concentrations in the crawfish and pall id sturgeon, thef o l l o w i n g equation was developed:

Predicted Tissue Concentration = Total Intake * D * RF
where:

Predicted Tissue ConcentrationTotal IntakeD
RF

( m g / k g )(mg/kg-d)days exposedretention factor (unitless)
The number of days exposed equals an assumed time period before the animal was consumed
by a higher order organism. The crawfi sh was assumed to be exposed for 90 days, and thepall id sturgeon for 365 days (1 year).
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Table 3-2Retention Factors

Chemical Group
Volati le Organic Compounds*
Chlorinated B e n z e n e s ' 1

PCBs c

P A H s b

Pesticides'
Other S V O C s b

Metals"

Rentention Factor
0.01
0.1
1.0
0.1
1.0
0.1
0.01

* Volat i l e organics and metals were assumed to have lower residency times
(relative to other organics) in tissue because of water solubility and
volat i l i tyb Organics were assumed to be retained in tissues at a rate of 10 percentc PCBs and Pesticides were assumed to be 100% retained

Total contaminant intake through ingestion is expressed in mg/kg of body weight per day(mg/kg-d). These units were chosen as a standard, although other units are commonly used.
Table 3-1 also lists the assumptions used to calculate water intake for the receptors of concern.Contaminant intake through water ingestion is calculated similarly to dietary intake, assumingan equivalency of liters to kilograms. Literature values for w i l d l i f e intake normally providewater intake in units of liters per day, or as a percentage of body weight. The density of Devil'sSwamp water was assumed to be 1.0; hence an equivalency of liters to kilograms.
Water ingestion for the crawfish and pall id sturgeon were not evaluated. Presumably, sedimentcontaminant and water quality criteria are protective of aquatic organisms exposed (dermally andthrough gill respiration) to site contamination in water and sediments. There fore , these exposurepathways for these receptors of concern are not evaluated in this modelling e f f o r t .
Intake calculations based on the model assumptions are presented in Appendix B. Intake levelsare compared with e f f e c t levels (TRVs) in Section 4.0.
3.3 Exposure Uncertainty
The uncertainty in exposure characterization is derived primarily from modeling assumptions anddata summaries used for modeling input. Animal intake modeling encompasses severalassumptions including sediment/soi l , f o o d , and water intake, rate of absorption, as well as bodyweight and residence time. For the purposes of predicting food chain transfers, retention factors
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also introduce substantial uncertainty. Ranges of these parameters are researched in theliterature, and when avaikble, conservative ends of these ranges are selected as modeling
assumptions. In addition, dynamic interactions are generally not well characterized forecosystems and become a major source of uncertainty.
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4.0 PRELIMINARY RISK CALCULATIONS

To estimate the potential risk to w i l d l i f e inhabiting Devil's Swamp, the exposure concentrationsare compared to conservative screening level T R V s . The hazard quotient method (USEPA 1989)was used in this SLRA. The hazard quotient method compares exposure concentrations (doses)to ecological endpoints (TRVs) reported in the literature. The comparisons are expressed as theratio of potential intake values to observed e f f e c t s or no e f f e c t s levels, as f o l l ow s .
Species modeled for spec i f i c contaminant intake:

Hazard Quotient = Contaminant Intak* (Pa*)TRY
Species evaluated indirectly through media concentrations

Media ConcentrationHazard Quotient = TRY
A hazard quotient greater than 1 indicates that exposure to the contaminant has the potential tocause adverse e f f e c t s in the organism.
Exposure concentrations were calculated for each target receptor species based on concentrationsof contaminants measured in site media and biota, and daily intake rates, as discussed inSection 3.
For the purposes of evaluating mult ip le contaminant exposure, it was conservatively assumedthat simultaneous exposure would result in additive toxicity from each contaminant. To accountfor the additive toxicity of each contaminant, hazard indices (HI) were calculated for eachspecies by adding the hazard quotients for all contaminants. HQs and His for each species ormedia evaluated are presented in A p p e n d i x C.
4.1 Hazard Quotient Analyses
A p p e n d i x Table s C-l through C-5 provide a f u l l l i s t ing of the calculated hazard quotients andhazard indices for surface water, sediments, and the representative species of concern: baldeagle, blue heron, and mink. Sur fa c e water and sediment hazard quotients are assumed to beapplicable for indicating potential risks to various aquatic organisms, including crawfish and f i s h(e.g., pal l id sturgeon). The f o l l o w i n g subsections summarize hazard quotients, cummulativehazard indices, and i d e n t i f y the largest potential contrubuters to overall hazards.
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Surfac e Water - A total hazard index of 9,000 was calculated for surface water. The largestportion of tiie hazard was derived from mercury (HQ =8,900); other chemicals posing potential
risks include lead (HQ=64), cadmium ( H Q = 1 3 ) , and copper ( H Q = 1 . 5 ) , as well as somepesticide and semivolatiles.
Sediments - A total hazard index of 5,000 was calculated for sediments. Most of the hazard wasderived from 1,2,4-trichlorobenzene (HQ=4,200); other chemicals substantially contributing topotential risks include pesticicides and PCBs. Some PAHs and metals also had hazard quotientsof greater than 1 , but relative contributions to the overall hazard index from these groups weresmall.
Blue Heron - A total hazard index of 1,400 was calculated for the blue heron. Most of thehazard was derived from PCBs (HQ=460), hexachlorobenzene (HQ=320), andhexacnlorobutadiene (HQ=210). Other chemicals substantially contributing to potential risksinclude metals such as mercury, cadmium, and lead. Pesticides and PAHs also had some hazard
quotients of greater than 1, but relative contributions to the overall hazard index from thesegroups were small.
Bald Eagle - A total hazard index of 970 was calculated for the bald eagle. PCBs (HQ=380),hexachlorobenzene (HQ=250), and hexacnlorobutadiene (HQ=160) were the dominantcontributors. Other chemicals contributing to potential risks include some metals, pesticides,and PAHs.
Mink - A total hazard index of 6, 100 was calculated for the mink. Again, PCBs (HQ= 1 ,997),hexachlorobenzene (HQ= 1,400), hexachlorobutadiene (HQ=600), and lead (HQ= 1,000) weredominant. Other chemicals contributing to potential risks, but to a lesser degree, include various
metals, pesticides, and PAHs.
Based on the above analysis, the potential for adverse e f f e c t s exists in surface water, sediments,and each of the modeled surrogate organisms. The sediments appear to be the mostcontaminated medium due to the number of contaminants with HQs greater than one. Themagnitude of HQs for each of the receptor organisms indicate that the potential for adverse
e f f e c t s is likely to be present throughout much of the food-web.
4.2 Uncertainty
The nature and extent of environmental chemicals of concern throughout Devil's Swamp andBayou Baton Rouge is largely unknown. This SLRA relies on data that were collected at varioustimes (both seasonally and annually), by public agencies and private contractors. It is unknownif any of the sampling and analysis planning was spe c i f i ca l ly designed for ecological riskassessment. Thi s resulted in uncertainty such as:
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• The lack of adequate spatial coverage;
• No direct measurements of biological indicators or environmental variables thatwould e f f e c t bioavailability;
• Consistency in sampling methodologies, quality assurance and control of the data;

and
• Gross modeling assumptions.

These uncertainties combine to over-estimate risks for some compounds, but potential ly under-estimate risk for others. The f o l l ow ing discussion documents these areas of uncertainty.
4.2.1 Adequacy/Accuracy of Analytical Data and Spatial Coverage
An important uncertainty is the adequacy and accuracy of the analytical data. This SLRArepresents a compilation of data collected by LDEQ, PRC, and NPC. Inconsistency in sampletechniques, documentation, variable data collection methods, species selected for tissue analysis,and limited lists of analytes in biological tissues, all seriously compromise the integrity, andhence uti l i ty, of the data used for assessing risk.
Spacial coverage of sediment, water, and tissue measurements of contaminants are not su f f i c i entto adequately characterize environmental risk at the site. Sample locations were bias-selectedin the f i e l d toward locating hot spots. While these data are useful for that purpose, as well asto document suspicion of risk, they are not representative of the 18 km2 area of concern. Ingeneral, biased sampling results in an over-estimation of environmental risk. Areas further awayfrom contaminant sources are less likely to show appreciable concentrations, especially forvolatile organic compounds such as hexachlorobenzene. On the other hand, while there arenumerous samples collected nearshore of the principal industries of concern in upper Bayou
Baton Rouge and Northern Devil's Swamp, there are no data reported from Brooks Lake(northwest of Devil's S w a m p ) , even though there is documented f l o w from Bayou Baton Rougeinto the lake (PRC 1993a). Lack of data in some areas may under-represent environmental risk.
While the current data consists of 102 sediment samples (collected from variable and inconsistentdepth s), there are only 15 water samples, and fewer biological tissue samples. These data(especially water and tissue) are unlikely to provide quantification of risks with su f f i c i en t levelof confidence. In addition, conventional water quality (e.g., hardness, total suspended solids)and sediment parameters (e.g., total organic carbon, acid volatile s u l f i d e ) were not obtained,making lexicological interpretations d i f f i c u l t .
Probably the largest source of uncertainty associated with the analytical data is the lack ofconsistent quality assurance/quality control (QA/QC) procedures. The program samplingobjectives, or data quality objectives (DQOs) from each of the mul t ip l e sampling events by PRCand NPC Services, Inc., were o f t en d i f f e r e n t or inconsistent. QA/QC procedures have been

Draft - August 9, 1995 57



Preliminary Risk Calculations

formalized to establish a means for obtaining precise, l egal ly-defens ib le data that can be usedfor risk-management decision making. These are lacking with respect to the current data set.
Some of the Contract Laboratory Program (CLP) detection limits for some compounds are toohigh to adequately characterize ecological risk. H i g h detection limits introduce uncertainty inunder-estimating or not accounting for environmental risk at lower concentrations. This isespecially true for the nonpolar organic compounds that bioaccumulate. For example, thedetection limits for 4,4'DDT in sediment and water is reported at 3.3 m g / k g and 0.1 mg/L,respectively. Yet the sediment TRY is 2.2 m g / k g , and has been reported to have food-chainmagnification potential in water in picogram concentrations (USEPA 1993a). Likewise, thechronic water quality criterion for endrin is 0.0023 jug/L, but the CLP detection limit used in
previous work is only 0.1 pg/L; two orders of magnitude higher.
Considerable uncertainty is introduced into the risk assessment due to lack of si te-specificinformation on environmental variability (stochasticity). For example, seasonal f l o o d i n g
conditions can e f f e c t chemical bioavailability, sedimentation capping of contaminants, orresuspension of contaminated sediment. There are seasonal changes in sediment redox potential,sediment organic carbon, and acid volatile s u l f i d e s . Each of these factors have the potential toa f f e c t bioavailability of contaminants. Biological species presence/activities, food chains, andreproductive cycles are all seasonally influenced. Risk to aquatic, and terrestrial species willnot be uniform year-round. Such data are currently lacking and it is neither practical nordesirable to extrapolate from existing data to account for these e f f e c t s .
Furthermore, there are mul t ip le habitat sites represented within Devil's Swamp; ranging fromopen water to intermittantly hydrated swamp forest. Each of these habitats represent unique
environs, and unique exposure pathways. This SLRA uses single point maximum values toassess risk for all habitats. While adequate for screening the site, risk is likely to beoverestimated for the entire 18km2 site using maximum values.
4.2.2 Biological E f f e c t s Data
Uncertainty in this SLRA is increased by the lack of direct measurements of the e f f e c t s onresident biota. Ecological risk to mult iple trophic levels can be estimated using analytical data,biomagnification transfer modeling, and comparison of the modeled results to TRVs, as has beendone in this SLRA. However, this methodology introduces uncertainty through lack ofinformation on site-specif ic e f f e c t s , e f f e c t s on resident species, or through gross modelingassumptions. The Devil's Swamp ecosystem is very complicated with numerous physical,chemical, and biological processes that a f f e c t ecotoxicity. TRVs are o f t en extrapolated fromother species to the receptors of concern. For example, use of TRVs developed for chickensor rats may have no relationship to actual e f f e c t s on herons or minks at the site. In addition,chemical speciation is normally assumed to be in the most toxic form, increasing the chance foroverestimation of adverse e f f e c t s . As can be seen from Append ix Table s C-l through C-5, a
significant proportion of the TRVs were unavailable.
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Biological e f f e c t s are o f t en evaluated through bioassays, assessment of communities (e.g.,sediment infaunal analyses), bioaccumulation studies and/or direct tissue residue measurementson resident species. The only information available for this SLRA are limited data on levels ofsome contaminants in a few resident organisms (species unknown). The same concerns onseasonally, spatial distribution, and QA/QC a p p l y to the analytical results of tissue residuevalues.
4.2.3 Modeling Uncertainty
The biomagnifkation model and assumptions employed to assess food-web bioaccumulation risksare, at best, order-of-magnitude estimates. However, the model used for this SLRA is a staticmodel that has as a first order assumption, ingestion equals bioaccumulation. The model doesnot address important issues such as: 1) bioavailability of contaminants in sediment due toequilibrium partitioning for organics or acid-volatile su l f id e s for metals, 2) bioconcentration ofdissolved contaminants through gil l s of f i s h or invertebrates, 3) the kinetics of bioaccumulationsuch as metabolic degradation of contaminants and/or excretion rates, and 4) the l ip idophi l i ctendencies and maximum accumulation levels for some contaminants. The model employed inthis SLRA will tend to overestimate accumulation of some chemicals (e.g., metals, PAHs) andpotential ly under-estimate non-polar organics (e.g., DDT, endrin).
In addition to the uncertainty associated with the model employed, the application assumptionsalso introduce considerable uncertainty. For example, using the maximum concentration foundin sediments and water, assuming year-round exposure to contaminants, applying assumed (non-scienti f ical ly derived) retention factors, all contribute to a general lack of confidence in themodeling results for risk management purposes.
Uncertainties associated with the TRVs and hazard quotients are not necessarily reflective ofchemical mixtures. Although an additive approach of HQs was assumed for this SLRA, thereis very limited information on the toxicity of simultaneous exposure to mixtures of contaminants.
For example, whether simultaneous exposure to HCB, HCBD, and PCB is additive in nature is
unknown. This uncertainty also a f f e c t s confidence in the hazard indices.
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5.0 SUMMARY

This SLRA was developed to provide information for risk managers to decide if the sitepreliminary screening is adequate to determine either: 1) that there is l i t t l e or no ecologicalthreat, or 2) the information is not adequate to evaluate risk to potential ecological receptors.
The uncertainty inherent in this preliminary risk assessment step (refer to Figure I) is biasedconservatively in the evaluation of exposure, site-specific contamination, and selection ofliterature-based measurement endpoints. Other conservative assumptions have been usedthroughout the SLRA. There fore , cleanup decisions based solely on the information presentedin this SLRA would not be technically defensible .
The preliminary problem formulation (Section 1) addressed the environmental setting; existingcontamination; contaminant f a t e and transport mechanisms that may exist at the site; toxicmechanisms of contaminants; categories of receptors likely to be a f f e c t e d ; and, an initialevaluation of exposure pathways.
A preliminary evaluation of the ecological e f f e c t s associated with the detected contaminants(Section 2) was conducted to evaluate the likelihood of toxic e f f e c t s to biota. Because 92potential contaminants were detected within the site, the toxic mechanisms of contaminant groupsand selected spec i f i c hazardous chemicals were discussed. A literature review was alsoconducted to compile a list of preliminary lexicological reference values relevant to likelyreceptor categories.
Based on a review of the issues presented in the initial problem formulation section combinedwith the preliminary ecological e f f e c t s data, conservative assumptions were developed for thosecomplete exposure pathways to selected representative receptors (Section 3). The f o l l o w i n gbasic exposure pathways were determined to be complete: 1) aquatic organisms exposed tosurface water, 2) benthic organisms, including crawfish, exposed to sediments, 3) contaminanttransfer to other trophic levels (wa t e r f ow l , raptors, and mammals) via ingestion of prey and
sediments.
Preliminary risk calculations were performed in Section 4, along with an analysis of hazardquotients. The potential for adverse e f f e c t was considered likely for those hazardous chemicalsthat had hazard quotients greater than one. The maximum contaminant concentration in surfacewater and sediments were compared to lexicological reference values such as aquatic l i f e criteriaand sediment e f f e c t s levels derived from the literature. To assess the potential risk frombiotransfers of contaminants through the food web, results from the s impl i f i ed intake andbiotransfer models for the selected receptors were compared to T R V s .
Hazard quotients greater than one were found for numerous contaminants in each media (i.e.,surface water, sediments, and in selected receptors). Based only on the magnitude of the H Q s ,several contaminants consistently indicate the potential for adverse risk. These include
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hexachlorobenzene, hexachlorobutadiene, PCBs, and mercury. However, the contaminantmixtures in each media resulted in overall hazard indices that were greater than 1,000. Themajor uncertainties associated with this SLRA were also presented in Section 4.
Based on the limited information available for this SLRA, it appears that contaminants in Devil'sSwamp and Bayou Baton Rouge could be posing adverse e f f e c t s to biota utilizing the site.
A detailed analysis of ecosystem structure and function, coupled with a more thorough evaluationof site contamination will allow for a more comprehensive problem formulation. Thi s will allowfor the development of spec i f i c assessment and measurement endpoints which should provide aplan for gathering necessary site information so that a technically de fens ib l e risk assessment canbe constructed.
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Table A-1
Data Summary Report forSedimentsin
Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum

Total Detection Conc.

Name Detected Sample Percentage Limit (mg/kg)
....................... .......................................................................................... ............ .......... .............................0 Mb OU A@ .............. ......................................

Trichloroethane 1 102 0.98 0.010 0.003

1,1,2,2,Tetrachloroethane 9 102 8.82 0.010 0.001

1,1,2- Trichloroethane 3 102 2.94 0.010 0.003

1,1 - Dichloroethane 1 102 0.98 0.010 0.009

1,2- Dichloroediane 7 102 6.86 0.010 0.001

1,2- Dichlordediene(total) 2 102 1.96 0.010 0.390

1,2- Dichloropropane 1 102 0.98 0.010 2.500

2-Butanone 33 102 32.35 0.010 0.003

Acetone 42 102 41.18 0.010 0.004

Benzene 4 102 3.92 0.010 0.002

Carbon Disulfide 3 102 2.94 0.010 0.003

Chloroform 2 102 1.96 0.010 0.002

Ethylbenzene 7 102 6.86 0.010 0.002

Methylene Chloride 26 102 25.49 0.010 0.000

Tetrachloroethene 5 102 4.90 0.010 0.006

Toluene 20 102 19.61 0.010 1 0.002

Draft -August9,1995
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Table A-1 (Continued)
Data Summary Report forSediments in
Devil'sSwamp/Bayou Baton Rouge

Minimum
Minimum

Detection Conc.

Name Detected SaTomtpalle Percentage Limit (mg/kg)

Trichloroethene 5 102 4.90 0.010 0.002

VinylChloride 1 102 0.98 0.010 0.280

Xylenes(total) 9 102 8.82 0.010 0.002
I..I ...: ,: ............................ ................ .................................... ..........

....................... ...... ...................................................... ....................... ........... ............................

1,2,4-Trichlorobenzene 7 102 6.86 0.330 0.058

1,2- Dichlorobenzene 12 102 11.76 0.330 0.027

1,3- Dichlorobenzene 16 102 15.69 0.330 0.036

1,4- Dichlorobenzene 20 102 19.61 0.330 0.052

Chlorobenzene 16 102 15.69 0.010 0.005

Hexachlorobenzene 1 28
1

102
1

27.45 0.330 0.079
.................... ................................... ................... ............. ............

..... ...... ......................... ....... ................... .............. ..........I'@'...",..@,@.,@@@,.@ ....:::.,. 1.@..@.@@.. I I11.1 @@ @ .....................................

2 -Mediylnaphthalene 12 102 11.76 0.330 0.037

Acenaphthene 14 102 13.73 0.330 0.053

Acenaphthylene 11 102 10.78 0.330 0.085

Anthracene 19 102 1 18.63 0.330 0.036

Benzo(a)anthracene 29 102 28.43 0.330 0.031

Benzo(a)pyrene 31 102 30.39 0.330 0.023

nthene 19.61 0.330 0.038
l@BIIZO@)fllora

20 102

Draft-August 9, 1995
A-2



TableA-1 (Continued)
Data Summary Report forSedimentsin
Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum
Total Detection Conc.

Name Detected Sample Percentage Limit (mgfkg)

Benzo(g,h,i)perylene 3 102 2.94 0.330 0.033

Benzo(k)fluoranthene 12 102 11.76 0.330 0.040

Chrysene 33 102 32.35 0.330 0.031

Fluoranthene 42 102 41.18 0.330 0.025

Fluorene 18 102 17.65 0.330 0.051

Naphthalene 10 102 9.80 0.330 0.037

Phenanthrene 41
'02

1 44.12 0.330 0.026

Pyrene 47 102 46.08 1 0.330 1 0.033
...................... ............................................................................................................... ... .. ................................ . .........

......................................................................................................... ......................... ................................... ......................... ........
.........

............. ...................... ..................... ...... ........... ..............................................

4 -Chloro-3-Mthylph...I 1 102 0.98 0.330 0.100

Phenol 2 102 1.96 0.330 0.068
.....I ...........I ...............................I ........... ........ ....... ...................................................................................... ........ ...... .................... .............. ............................................. ................... . ......... ..... ....................... ......................................................... ............. .............................................. ............... ....... ........ .... .... ...................... ......... .... .. .......................................... ..... .............. ........................................... ........................................................................................................... ........I .........................................................

Bis(2-ethylhexyl)phthalate 60 102 58.82 0.330 0.035

Butylbenzylphthalate 10 102 9.80 0.330 0.058

Di-n-butylphthalatc 8 102 7.84 0.330 0.041

Di-n-octylphthalate 9 102 8.82 0.330 0.050

Diethylphdialate 1 1 102 0.98 0.330 0.460
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TableA-1 (Continued)
Data Summary Report forSediments in
Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum
Total Detection Conc.

Name Detected Sample Percentage Limit (mg/kg)
..................... ........ ...................... .............* ........ ....... ..................I...........@...............@.I.............@................................... . .................... .................. ....... ...... .......... .. ........................... ................ ................................................ ................. ..................................

3,3'-Dichlorobenzidine 1 102 0.98 0.330 0.240

Carbazole 2 102 1.96 0.330 0.075

Hexachlorobutadiene 15 102 14.71 0,330 0.190 12

Hexachloroediane 3 102 2.94 0.330 76.000

N-nitrosodiphenylaniine 16 102 15.69 0.330 0.054
........... . ......... ..................... ...............................:,:, - ..... ,,:.................... ............ .......................................................... .... ........................................... ........ ..................... ........... ........................................... ........ .......... .... ............. ....... .................................................. ...... ............ .............

Aroclor-1248 12 102 11.76 0.033 0.052

Aroclor-1254 39 102 38.24 0.033 0.009

Aroclor-1260 10 102 9.80 0.033 0.021
.................... ........ ................................................................... .................. ...... ....................... ................. ....................... ......... ........................................................ ................................................................................. .................................................. ................................. .................................................................... ........................... .............

4,4'-DDD 6 102 5.88 0.0033 0.00031

4,4'-DDE 15 102 14.71 0.0033 0.00031

Aidiin 5 102 4.90 0.0017 0.00012

Alpha-BHC 8 102 7.84 0.0017 0.00013

Alpha-Chlordane 14 102 13.73 0.0017 0.00085

Beta-BHC 5 102 4.90 0.0017 0.00039

Delta-BHC 1 8 102 1 7.84 0.0017 1 0.00015 1

Dieldin 1 102 0.98 0.0033 0.00028

Draft-August 9, 19@5
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TableA-1 (Continued)
Data Summary Report forSediments in

Devil'sSwamp/Bayou Baton Rouge

Minimum
Minimum

Detection Conc.

Name Detected I SaTomtpalle Percentage Limit (mg/kg)

Endosulfan 1 13 102 12.75 0.0017 0.00090

Endosulfan 11 4 102 3.92 0.0033 0.00040

EndosulfanSulfate 14 102 13.73 0.0033 0.00017

Endrin 3 102 2.94 0.0033 0.00075

EndrinAldehyde 12 102 1 11.76 0.0033 0.00082

Endrin Ketone 8 102 7.84 0.0033 0.00018

Gamma-BHC (Lindane) 3 102 2.94 0.0017 0.00015

Gamma-Chlordane 1 16 102 15.69 0.0017 0.00019

HeptachlorEpoxide 7 102 6.86 0.0017 0.00025

Methoxychlor 8 102 7.84 0.0170 0.00058
1.@.,.......@.@@-@................ ... ................................................................................ .................... :.:::,:.:::.:::.:.:::.:.: :.:::.::. : * ................... ............... ....... .............I .......... ................................................... ............................. .............::. ............................................. ................................. .. ................... ..........

.......................... .......................... ............ .......

Aluminum 88 102 86.27 40.00 559.00

Arsenic 88 102 86.27 2.00 0.73

Ban'um 88 102 86.27 40.00 28.70

BeryHuim 63 102 61.76 1.00 0.28

Cadmium 55 102 53.92 1.00 0.89

Chromium 88 102 86.27 2.00 0.00

Co t 87 102 85.29 10.00 1.70

Copper 98 102 86.27 5.00 2.40

Draft-August9,1995
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Table A-1 (Continued)
Data Summary Report forSediments in
Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum
Total Detection Conc.

Name Detected Sample Percentage limit (mg/kg)

Iron 88 102 86.27 20.00 1930.00

Lead 87 102 85.29 0.60 3.30

Magnesium 88 102 86.27 1000.00 83.60

Manganese 88 102 86.27 3.00 65.90

Mercury 11 102 10.78 0.10 0.16

Nickel 71 102 69.61 8.00 3.30

Potassium 66 102 1 64.71 1000.00 318.00

Selenium 5 102 4.90 1.00 0.65

Silver 17 102 16.67 2.00 1.60

Vanadium 88 102 86.27 1 10.00 3.80

Zinc 88 102 86.27 4.00 1 3.90

Draft - August 9, 1995
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Table A-2
Data Summary Report forSurfaceWater

Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum
Total Detection Conc.

Name Detected Sample @ Percentage Limit (mg/L)
........ ... ............................................. ........ ............ ...........I. ........ ... ..................... ................ ............... ................. ...................................... .......v OqWAO.* .@a .............. ...................... .... ......... ........................... ....................... ......................... .......................

1,1,2,2-Tetrachloroethane 2 15 13.33 10 0.017

1,1,2,-Trichloroethane 3 15 20 to 0.002

1,1-Dichloroethene 1 15 6.67 10 0.006

1,2-Dichloroethane 3 15 20 10 0.002

1,2-Dichloroethene 1 15 6.67 10 0.078

1,2-Dichloroethene(total) 1 15 6.67 10 0.076

1,2-Dichloropropane 2 15 13.33 10 0.130

2-Butanone 1 15 6.67 to 0.030

Acetone 1 15 6.67 10 0.066

Mediylene Chloride 2 15 13.33 10 0.008

Tetrachloroethene 2 15 13.33 to 0.007

Toluene 3 15 20 10 0.009

Trichloroethene 3 15 20 10 0.025

Vinyl Chloride 2 15 13.33 10 0.057

Xylenes (total) 2
1

15 13.33
1

10
1

0.001
......................................................................................................... ........................................... ............................... ................................. ...................... ....... .................................................................................................. ......................... .........................................................................................

@l 2-Mediylnaphthalene 1 15 6.67 10 -7 0.003

Draft-August9,1995
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TableA-2 (Continued)
Data Summary Report forSurfaceWater

Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum

Total Detection Cone.

Name Detected Sample Percentage Limit (mg/L)

Naphthalene I is 6.67 10 0.003
........ ........ ...... .............. ............... ..................... .... .... .......... ............................ .*:.;:.:.:::*.**."*,- .......... .......................................... ...... . ................... ....................................... .................* ............................. .................................................................. . . ... ...................

Bis(2-ethylhexyl)phdialate 4 15 26.67 10 0.0007

Di-n-butylphthalate 1 15 6.67 10 O.oolo
......................

..................
.............

......... ....................................... ....................... . ....... ...... ....... ............

Hexachlorobutadiene is 6.67 10 0.074

N-nitrosodiphenylaniine I is 6.67 10 0.004
...... ...................... .......... : :.-.. ................... ............................ ..................................... .......................... ....::"::::.............................. ..................................... ............................. .................. ................................. ................

Beta-BHC 2 15 13.33 0.05 0.000007

Endrin 1 15 6.67 0.1 0.000004

HeptachlorEpoxide 2 15 13.33 0.05 0.000002
.......................................... ..................... ............. . ........... .......... ............ q............................................ ............. ............................... ......................................................

Aluminum 11 15 73.33 0.200 0.349

Bariym 11 15 73.33 0.200 0.0607

Cadmium I is 6.67 0.005 0.0086

Chromium 3 is 20 0.010 0.0043

Copper 4 15 26.67 0.025 0.0064

Iron II is 73.33 0.100 .855

Lead 8 1 15 1 53.33 0.003 0.0058
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TableA-2 (Continued)
Data Summary Report forSurfaceWater

Devil'sSwamp/Bayou Baton Rouge

Minimum Minimum

Total Detection Conc.
Name Detected Sample Percentage Limit (mg/L)

Magnesium II is 73.33 5.000 4.78

Manganese 11 15 73.33 0.015 0.0973

Mercury 5 15 33.33 0.0002 0.00034

Potassium 11 15 73.33 5.0 3.29

Selenium 3 15 20 0.005 0.0011

Vanadium 1 6 1 15 1 40 1
0.050

1
0.0077
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Table A-3
Data Sumamry Report forFish(PelagicWhole) in

Devil'sSwamp/Bayou Baton Rouge

Total Minimum Maxi

Name Detected Sample Percentage Conc.(mg/kg) Conc.
.... ............ ................. ......................... . .......... ..... ...... ......................................... . ............. ........................................................ .......... ................ .....

...............................
........................................

Hexachlorobenzene 12 12 100 0.00430
1................ ...... ... .............. ................................................................................ .......................:....... ..................................... ........................... ........ .......... .:..:........ ............... ... .....

Hexachlorobutadiene 12 12 100-00 0.00327
........... ................ ....... ............ .................. ...........

Chromium 7 12 58.33 0.96

Copper 3 12 25.00 0.90 4

Mercuty 8 12 66.67 0.08

Selenium 6 12 50.00 0.50

.LZinc 12 12 100.00 12.80 3

Draft - August 9, 1995
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Table A-4
Data Summary Report forFish(PelagicFillet)

Devil'sSwamp/Bayou Baton Rouge

Total Minimum m

Name Detected Sample Percentage Conc. (mg/kg) Conc
......... ...................... . ............................... ............... ....... ..........................

...........
............

........
...... ...

............................

He xachlorobenzene I1 12 91.67 0.0175
........... ...... ....... ...... ................. ................................ ................................... ............................... ...................................................

................................
..............................
...........:........................................ ........ .........................

Hexachlorobutadiene 11 12 1 91.67 0.0112
.......... ..................... .................. ....... .. ....... .......... .................... ............................ ................. .................................................... .......... ....... .......

...............................................
..............

Chromium 5 12 41.67 1.00

Copper 5 12 41.67 1.50

Lead 1 12 8.33 3.90

Mercury 9 12 75 0.03

Selenium 1 12 8.33 0.59

Zinc 12 12 100 2.60
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Table A-5
Data Summary Report forFish(BenthicFillet)

Devil'sSwamp/Bayou Baton Rouge

Total Minimum Mw,
Name Detected Sample Percentage Conc. (mg/kg) Conc.

............... ...... ......................................... ............................................................. .... .......

Hexachlorobenzene 11 12 91.67 O.W4O4
............................ ....................................................................................................................................

........... ................ ...........................

Hexachlorobutadiene 12 12 100 0.00462
................ 1:..........I................................................ ........ ............................... ............... .....................................................................................................................................................: : '.': :.::::: *:,::.:.::.:.%,::: .................................................................................. ................. ........... . ....... .. ...................... ............... ............................................................ ......... ..............

...........
................... . .................................. . .................. .........

Chromium 1 12 8.33 0.95

Copper 6 12 50 1.00

Mercury 10 12 83.33 0.07

Selenium 1 12 8.33 0.45

12 12 100 3.90

Draft -August 9, 1995
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Table A-6
Data Summary Report forMollusk
Devil'sSwamp/Bayou Baton Rouge

Total Minimum Maxim

Name Detected Sample Percentage Conc. (mg/kg) Conc. (m

.................... ..... ........................................ ............... ........................ ...... .....................

.......

io,.......................

Hexachlorobenzene 9
0 0.00 0.0108

.................. . ....... ......... .

............................................................................ ................................. ........................................................................... ................... .....................

Hexachlorobutadiene 9 9 100.00 0.0120
............ ..................

............. .......... ............................................................................................ ...... ......................... ........................................................ ............

.......... ............. .......................
.......... ............................. .................. ........ ......... .......... ......

Arsenic 5 9 55.56 0.560

Cadmium 9 9 100.00 0.690

Chromium 6 9 66.67 0.770

Copper 9 9 100.00 1.600

Lead 1 9 11.11 1.700

Mercury 2 9 22.22 0.020

Selenium 1 9 11.11 1 0.550

9 9 100.00 22.700 4
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Table A-7
Data Summary Report forRaccoon
Devil'sSwamp/Bayou Baton Rouge

Total Minimum Max

Name Detected Sample Percentage Conc. (mg/kg) Conc.
...........................................

.. .... ... ......................... .......... ..... ...................

Hexachlorobenzene 7 9 77."8 1 0.00897
......................................... ................ .......

............ ................... ........

He xachlorobutadiene 7 9 77.78 0.00279
............... ..... ...................... ................... .............................. .......... ...................................... .................................. ...... ..

Chrornium 2 9 22.22 1.100

Copper 7 9 77.78 0.990

Mercury 5 9 55.56 0.029

Zinc 7 1 9 77.78 1 36.700
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T a b l e B-l
C a l c u l a t i o n s o f Contaminant Intake for the C r a w f i s h

Chemical

Exposure Media Concentrations (rag/kg)

Surface
Water Sediment

Biota (ingest ion)

M o l l u s k

Volati le Orprak Aulyte*
1,1.1 - Trichloroelnanc

1,1,2.2, TetrachloroelhaDC

1,1,2 - Trichloroethane
1,1 - Dichloroelhai*

1,2 - DichloicethuE

1,2 - Dichloioethene ( T o u l )

1,2 - Dichloropropane

2-Butanonc

A C C I D I E

Severe

Carbon d i i u l f n f c

Chloroform

Ethylbenzene

Bhylene chloride

TelrachJoroe lhenc

Toluene

TrichJomelhene

Vinyl chloride

Xylene» ( T o u l )

0.017

0.15

0.006

0.38

0.078

0.14

0.03

0.066

0.009

0.008

0.01

0.032

0.06

0.003

0.003

33

4.1

0.009

0.99

I . I

2.5

0.12

14

0.2

1.5

0.002

1.8

0.39

220

4.4

40

0.28

0.31

Benthic
Fiih

Pelagic
Fish

Intake Factor ( k g / d )

Surface
Water

Sediment
Biota (ingestion)

M o l l u i k Benthio
Fiih

Pelagic
Fuh

0.000106

0000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001
0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

Body
Weight(kg) Daily Intake

( m g / k g B W / d )

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.00003

0.349412

0.043412

0.000095

0.010482

0.011647

0.026471

0.001271

0.148235

0.002118

0.015882

0.00002

0.019059

0.004129

2.329412

0.046588

0.423529

0.002965

0.003282

Retention
Factor

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

Predicted T i s s u e
Concentration (90

day!)
( m g / k g )

0.000029

0.314471

0.039071

0.000086

0.009434

0.010482

0.023824

0.001144

0.133412

0.001906

0.014294

0.000019

0.017153

0003716

2.096471

0.041929

0.381176

0.002668

0.002954

Draft - August 8, 1995
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T a b l e B-l
C a l c u l a t i o n s of Contaminant Intake for the C r a w f i s h

(Cont inued)

Chemical

1,2,4 -TrichJorobcnzcnc

1,2-Dichlorobcnzcm

1,3 - Dichlorobcnzem

1,4 - Dichlorobcnzene

Chloiobcnzcnc

HcxachJorobcnzcnc

P A H i

2 -Mciliylmphih»k«

Aceraphlliene

Acenaphthylene

Anthracene

Bcnzo(a}anlhraoene

Bcnzo(a)pyrcnc

Benzo(b)fli jonuitheiie

Bcnzo(g,h,i> perylene

BenzoOOfluoranthene

Chryaene

Fluoranlhene

Exposure Media Concentrations ( n i g / k g )

Surface
Water Sediment

Biota (ingestion)

M o l l m k Bcnthic
F U h

Pcbgio
F i i h

84

3.6

8.3

8.3

2.3

470 0.373

0.003 13

2.5

I . I

2.3

3

0.56
0.74

0.073

0.74

4

3

0.822 0.54

Intake Factor ( k g / d )

Surface
Water

Sediment
Biota (ingcBtion)

M o l l m k Benlhio
Fi»h

Pelagic
F U h

Body
Wei(h!

(V*)

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0000106

0000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
0.01

0.01

0.01

Daily Intake
( m t / k s B W / d )

0.889412

0.038118

0.087882

0.087882

0.024353

5.005011

0.137647

0.026471

0.011647

0.024353

0.031765

0.005929

0.007835

0.000773

0.007835

0.042353

0.031765

Retention
Factor

Predicted Ti s su e
Concentration (90

dayi)
( m t / k t )

0.1

O.I

0.1

0.1

O.I

0.1

0.1

0.1

0.1

0.1

0.1

0.1

O.I

O.I

0.1

0.1

0.1

8.004706

0.343059

0.790941

0.790941

0.219176

45.0451

1.238824

0.238235

0 104824

0.219176

0.285882

0.053365

0.070518

0.006956

0.070518

0.381176

0.285882

Draft - August 8, 1995
B-2



T a b l e B-l
C a l c u l a t i o n s o f Contaminant Intake for the C r a w f i s h

(Cont inued)

Chemical

Fluorene

N t p h H a t c n e

PneTjanthrene

Pyrene

Phenolic.

4 - CUoro-3-fnethylphenol

Phenol

Exposure Media Concentration! (rng/kg)

Surface
Waler

0.003

RdBlaic Ellen
BU(2-c thylhe*yl)phtbab l e
Butylb enzy lph tbab l e

Di-n-fcu lylphlh ib l e

Di-iroctylphlhalate

Dielhyrphthable

0.001

0.001

Other SVOO

3 , 3 ' - D i d i k i r o b e n z « l i r e

Cartazole

Heiachlorobuladiene

Hexachloroelhane

N-nilroeadiphenybmine

0.074

0.004

Sediment

13

50

340

10

0.1

0.097

5.9

1

1.9

12

0.46

0.24

0.076

12000

110

13

Biota (ingealion)

M o l l u n k

0.597

Bcmhic
F U h

Pcb(io
F U h

Intake Factor ( k » / d )

Surface
Water

3.6 2.02

Sodimm

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

Biota (in j c s l i on)

M o l l m k

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

Benlhio
Fuh

00001

0.0001

0.0001

00001

0.0001

0.0001

Pebf io
Fiih

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

Body
Wei(hl
00

0.01

0.01

0.01

0.01

0.01

0.01

Daily Intake
( m f / k g B W / d )

0.137647

0.529412

3.6

0.105882

0.001059

0.001027

Retention
Factor

0.1

0.1

0.1

0.1

0.1

0.1

Predicted T i i n u c
Concentration (90

day.)
( m t / k t )

1.238824

4.764706

32.4

0.952941

0.009529

0.009244

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0001

00001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01
0.01

0.062471

0.010588

0.020118

0.127059

0.004871

0.002541

0.000805

127.1389

1.164706

0.137647

O.I

O . I

O.I

0.1

O.I

O.I

0.1

O.I

0.1

O.I

0.562235

0095294

0.181059

1.143529

0.043835

0.022871

0.007242

1144.25

10.48235

1.238824
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T a b l e B-l
Calculat ions of Contaminant Intake for the Crawf i sh

(Cont inued)

Chemical

Exposure Media ConocntratiotM ( m g / k g )

Surface
Water Sediment

Biota (in f e c t i on)

Mol lu ik Benlhic
fab

Pelagic
Fi»h

PCBY

Aioolor-1248

Aroclor-1254

Ajoctor-1260

PbMkUei

4 , 4 ' - D D D

4 , 4 ' - D D E

Aldrin

Alpr»-BHC

Alpha-chlordane

Bela-BHC

Della-BHC

DieUtin

Ealmdtm I

Enkuulbn II

Endoiu l fan s u l f a l e

Eodrin

Endriii aldehyde

Enirin kclotic

0.000009

0.000004

5.2

6.4

3

0.016

0.019

0.61

0.0036

0.051

0.0038

0.002

0.00028

0.23

0.02

0.0054

0.0022

0.015

0.0071

bate Factor ( k g / d )

Surbce
Water

SodinKrt

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

Biota (ingeation)

Mollmk Benlhic
F U h

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

00001

00001

0.0001

0.0001

Ptbtic
F i l h

Body
Weight

<k|)
Daily Intake

( m i / k g B W / d )

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.055059

0.067765

0.031765

0.000169

0.000201

0.006459

0.000038

0.00054

0.00004

0.000021

0.000003

0.002435

0.000212

0.000057

0.000023

0.000159

0.000075

Retention
Factor

1
1
1

1
1
1
1
1

1
1
1
,

1
1
1
1
1

Predicted T i i i i B
Concentration (90

dayi)
(mi/kg)

4.955294

6.098824

2.858824

0.015247

0.018106

0.581294

0.003431

0.0486

0.003621

0.001906

0.000267

0.219176

0.019059

0.005146

0.002096

0.014294

0.006766
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T a b l e B-l
C a l c u l a t i o n s o f Contaminant Intake for the C r a w f i s h

(Cont inued)

Chemical

Otumm-BHC (Umbra)

Gamma-chlordane

Hepta ch l or epoxide

Methoiychlor

Exposure Media Concentration* ( i n g / k g )

Surface
Water

Mdab

Aluminum

Ancnic

Barium

Beiyllium

Cadmium

Chromium

Cobalt

Copper

Iron

Lead

Magncsiwn

Mangancie

Mercury

N i c k e l

3.48

0.121

0.0086

0.0045

0.0095

3.28

0.0829

7.86

1.69

0.107

Sediment

0.0065

0.011

0.17

0.067

36100

618

1210

2.4

62.3

94.8

113

929

49000

1410

8690

1870

0.65

140

Biota (ingntion)

M o l l i u k

0.69

8.6

1.3

9.2

1.7

0.04

Benlhic
F u h

1.2

11.6

0.27

Pelagic
F»h

2

0

49.5

3.9

0.6

Intake Factor <kg/d)

Surface
Water

Sediment

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

0.000106

Biota (ingestion)

M o l l i a k

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

0.0004

Benthic
F i s h

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

Pelagic
F u n

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

0.0001

Body
Weight

(kg)

0.01

0.01

0.01
0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

Daily Intake
( m g / k g B W / d )

0.000069

0.000116

0.0018

0.000709

382.2353

6.571129

12.81176

0.025412

1.003647

1.087765

1.196471

10.81547

518.8235

15.03641

92.01176

19.8

0.017182

1.482353

Retention
Factor

1

1

1

1

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

Predicted T i n s u e
Concentration (90

day.)
( m g / k g )

0.006194

0.010482

0.162

0.063847

344.0118

5.914016

1 1 .53059

0.022871

0.903282

0.978988

1.076824

9.733924

466.9412

13.53277

82.81059

17.82

0.015464

1.334118
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T a b l e B-l
C a l c u l a t i o n s of Contaminant Intake for the C r a w f i s h

( C o n t i n u e d )

Chemical

Potassium

Selenium

S i l v e r

Vanadium

Zinc

Exposure Media Concentrations ( i n g / k g )

Surface
W»tcr

10.3

0.0022

0.0273

Sediment

3870

0.92

11.8

82

1830

Biota (ingeuion)

M o l l i a k

0.55

45.2

Benlhio
F i l h

0.45

2.62

Pelagic
F u h

0.85

33.7

Intake Factor ( k j / d )

Surface
Water

Sediment

0.000106

0.000106

0.000106

0.000106

0.000106

Biota (ingeition)

M o U m k

0.0004

0.0004

0.0004

0.0004

0.0004

Benthic
F U h

0.0001

0.0001

0.0001

0.0001

0.0001

Peb(ic
F U h

0.0001

0.0001

0.0001

0.0001

0.0001

Body
W c i j h l

<k«>

0.01

0.01

0.01

0.01

0.01

Dtaily Intake
( m x / k i B W / d )

40.97647

O.O44741

0.124941

0.868235

21.44179

Retention
Factor

0.01

0.01

0.01

0.01

0.01

Predicted T m i t
Concentration (90

dayi)
( m i / k f )

36.87882

0.040267

0.112447

0.781412

19.29761
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T a b l e B-2
C a l c u l a t i o n s o f Contaminant Intake for the P a l l i d Sturgeon

Chemical

Exposure Media Concentration! ( m g / k g )

Surfa c e
Water Sediment

Biota (inge s tkx i)

M o l l u i k Bcnthic F i s h C r a y f i s h

Exposure Media Intake Factors ( k g / d )

Sur fa c e
Water Sediment

Biota (inget l ion)

M o l l u i k Benthic F U h Crayf i sh

Body
Weight

ft«>
Daily Intake

( m t / k t B W / d )
Retention

Factor

Predic t ed T i s s u :
Conremration (365 & i y a )

( m g / k t )

Volauk Organic Amtytu
1,1 ,1 - Trichloroelhane

1,1,2,2, Tetrachlorocthane

1,1 , 2- Trichloroelhane

1,1 - Dichloroclhane

1,2- Dichloroethane
1,2- Dichloroetnene (Total)

1,2- Dichloropropane

2-Butanone

Acetone

Benzene

Carbon d u u l f i d c

Chloroform

Elhylbenzene

Melhykre chloride

Tetrachloroelhcnc

Tol l* re

TrichlorocthcrjB

Vinyl chloride

Xyleno ( T o t a l )

Chlorinated Bcmctm
1,2,4 -Trichlorobenzene

0.017

0.15
0.006

0.38

0.078

0.14

0.03

0.066

0.009

0.008

0.01

0.032

0.06

0.003

0.003

33

4.1
0.009

0.99

I . I

2.5
0.12

14

0.2

1.5

0.002

1.8

0.39

220

4.4
40

0.28

0.31

0.000029

0.314471

0039071

0.000086

0.009434

0.010482

0.023824

0.001144

0.133412

0.001906

0.014294

0.000019

0.017153

0.003716

2.096471

0.041929

0.381176

0.002668

0.002954

1 - 8.004706

0.046667

0.046667

0.046667

0.046667

0.046667
0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667
0.046667

0.046667

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.046667 0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.1

0.1

0.1

0.1

O.I

0.1

0.1
O.I

0.1

0.1

0.1

0.1

0.1

0.1

0.1

O.I

0.1

0.1

0.1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

0.1 2

0.00007

0.785724

0.09762
0000214

0.023572
0.026191

0.059525

0.002857

0.333337

0.004762

0035715

0.00005

0042858

0.009286

5.238157

0.104763

0.952392

0.006667

0.007381

2.360235

0.01

0.01

001

0,01

0.01

0.01

001

0.01

0.01

0.01

001

0.01

001

0.01

0.01

0.01

0.01

0.01

0.01

O . I

0000261

2 . S 6 7 K 9 1

0 ^6114

* • t * K t V ; .

U U S « J i /

0095596

0 2 1 7 7 M

0010429

I . 2 1 & S 8 1

0 0 1 7 0 1 ]

0 1 Uns^

0.(XK)1 14

n } SM1

0.033893

19.11927

0.382383

3 476231

0.021 W J

0.026941

86.14859
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T a b l e B-2
Calculat ions of Contaminant Intake for the Pal l id Sturgeon

(Cont inued)

Chemical

1,2- DicUorobcmcne

1,3 - DichkHDbenzene

1,4 - DicUorobenzene

Cblorobenzcnc

Hexachtarobenzene

P A H .

2-Methylraphlb.lens

Aoemphthene

Aoenaphthylene

Anthracene

Benzo(a)anthraocnc

BenzoCOpyrcne

Benzo(b)fluonuUhci]e

Benzo(£,h,i) perylene

Benzo(k)flui>niilhEtK!

Chiyieae

Fluoianttenc

Fhoiene

Naphtha l ene

Phemnihrene

Pyrcne

Exposure Media Concentration (mf/fe s)

Surface
Water

0.003

0.003

Sediment

3.6

8.3

8.3

2.3

470

13

2.5

1.1

2.3

3

0.56

0.74

0.073

0.74

4

3

13

50

340

10

Biota (ingeition)
M o l l w k

373

Benlhic Fuh

822

C r a y f u h

0.343059

0.790941

0.790941

0.219176

45.0451

1.238824

0.238235

0.104824

0.219176

0.285882

0.053365

0.070518

0.006956

0.070518
0.381176
0.285882
1.238824

4.764706

32.4

0.952941

Expoiure Media Intake Factor, ( k z / d )

Surface
Water Satan*

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

Biota (in f e c t i on)

M o l l m k

0.02

0.02

0.02

0.02
0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.02

Beolhic F i s h

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

Crayfuh

0.1
0.1
0.1

0.1

0.1

0.1

O.I

O.I

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

Body
Wei(ht

O f )

2

2

2

2

2

2

2
2

2

2

2

2

2

2
2

2

2
2

2

2

Daily Inlake
( m c A t B W / d )

0.101153
0.233214

0.233214

0.064625

25.16892

0.365275

0.070245

0.030908

0.064625

0.084294

0.015735

0.020793

0.002051

0.020793

0.112392

0.084294

0.365275

1.404902

9.553333

0.28098

Releolion
Faokx

0.1
O.I

0.1

O.I

0.1

Predicted Ti s su e
Concentration (365 oUys)

( m t / V g )

3.692082

8.512301

8.512301

2.35883

918.6656

0.1

0.1

0.1

0.1

O . I

O.I

0.!

0.1

0.1

0.1

0.1

0.1

O . I

O.I

O.I

13.33252

2.563946

1.128136

2.35883

3076715

0574324

0.75?*2«

0.074867

0.758928

4.102314

3076735

13.33252

51.27892

348.6967

10.25578
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T a b l e B-2
C a l c u l a t i o n s o f Contaminant Intake for the P a l l i d Sturgeon

( C o n t i n u e d )

Chemical

Exposure Media Concentrations ( i n g / k g )

Surface
Water Sediment

Phflbo l i ca
4 - CUoro-3-methylphenol

Phenol

FteMwe Eitcn
Bis(2-e thy lr£xy l)p toh i b l e

Butylhcnzylph lh i la l c

Di-n-bulylphlhalale

Di-f t-oc lylphlnalale
D i e t h y l p h l h a l a l e

O l b a r S V O C s
3 , 3 ' - D i c h k > r D b e n z i d i n e

Qubauk

Heiachloiobuladiene

Hcxachloroctbane

N-nil i twodiphcnylanune
PCB.
Aroc lot- 1248

Aroclor-1254

Aroclor-1260

0.001

0.001

0.074

0.004

O.I

0.097

5.9

1

1.9
12

0.46

0.24

0.076
12000

110

13

5.2

6.4

3

Pesticide)
4 , 4 ' - D D D 0.016

Biota (in£c«tioa)

Mol lu sk Benthic Tab C n y f u h

Exposure Media Intake Factora (kj/d)

Surfa c e
Water Scdinvnt

Biota (insertion)

M o l l u s k Benthic F i f t h C r a y f u h

Body
Weithl

( k j )
Dul ly Intake

( m j / k t B W / d )

597 3600

0.009529

0.009244

0.562235

0.095294

0.181059

1.143529

0.043835

0.022871

0.007242

1144.25

10.48235

1.238824

4.955294

6.098824

2.858824

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.046667

0.015247 0.046667

0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

002

0.1

0.1

O.I

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

O.I

0.1

0.1

2

2

2
2

2
2

2

2

2

2

2

2

2
2

2

0.02 0.1 2

0.00281

0.002726

0.165778

0.028098

0.053386

0.337176

0.012925

0.006744

0.002135

379.1825

3.090784

0.365275

0.369098

0.454275
0.212941

Retention
Factor

Predicted Ti s su e
Concentration (365 days)

(m|/k|)

0.1

0.1

0.1

0.1

O.I

O.I

0.1

O.I

0.1

O . I

0.1

O.I

1
1
1

0.001136 1

0.102558

0.099481

6.050913

1 .025578

1.948599

12.30694

0.471766

0.246139

0.077944

13840.16

112.8136

13.33252

134.7208

165.8102

77.72353

0.414525
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T a b l e B-2
C a l c u l a t i o n s o f Contaminant Intake for the P a l l i d Sturgeon

(Cont inued)

Chemical

4 , 4 ' - D D E
Aldrin
A l p n a - B H C
Alpha-chlordane
Bela-BHC
C f c l u B H C
Dieldrin
& i d o 0 u l f a n I
EnkMulbn I I
Endotulian s u l f a l e
Endrin
Endrin a ldehyde
Endrin kelonc
Oamma-BHC Oindarc)
Gamrna-chlordane
H c p l a c h l o r epoxide
Methoxychtor
MeUl»
Aluminum
Anenic
Barium

Exposure Media Concentration* (rag/kg)

Surface
Water

0.000009

0.000004

0.000002

3.48

0.121

Sediment

0.019
0.61
0.0036
0.051
0.0038
0.002
0.00028
0.23

0.02

0.0054
0.0022
0.015

0.0071
0.0065
0.011

0.17

0.067

36100
618

1210

Biota (ingeBtion)

Molhuk

0.69

B e n t h i c F U h Crayfuh

0.018106
0.581294
0.003431
0.0486
0.003621
0.001906
0.000267
0.219176
0.019059
0.005146
0.002096
0.014294
0.006766
0.006194
0.010482
0.162

0.063847

344.0118
5.914016

11.53059

Ejtpo turc Media Intake Faolon (kg/d)

Surface
Water Sediment

0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667

0.046667
0.046667
0.046667

Biota (mention)
Mollu.k

0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

002

0.02

0.02

0.02

0.02

0.02

0.02

0.02

B e n t h i o F U h

0.02
0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

C m y f i i h

0.1
O.I

O.I

0.1

0.1

0.1

0.1

O.I

0.1

0.1

O.I

0.1

0.1

0.1

0.1

O.I

0.1

O.I

O.I

O.I

Body
Wei(hl

<k»)

2
2

2

2

2

2

2
2

2
2

2

2

2

2

2

2

2

2

2

2

Daily Intake
( m t / k l B W / d )

0.001349
0.043298
0.000256
0.00362
0.00027
0.000142
0.00002
0.016325
0.00142
0.000383
0.000156
0.001065
0.000504
0.000461
0.000781
0.012067
0.004756

859.5339
14.7226
28.80986

Retention
Factor

1
1
1

1

1

1
1

1

1

1

1

1

1
1
,

1

1

0.01

0.01

0.01

Predicted T i u i f
Conocttialion (365 day i)

(mi/k t)

0.492249
1580378
0093268
1.3213
0.09845
0.051816
0.007254
5.958804
0.518157
0.139902
0.056997
0.388618
0.183946
0.168401
0.284986
4.404333
1.735825

3137.299
53.73749

105.156
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T a b l e B-2
C a l c u l a t i o n s o f Contaminant Intake for the P a l l i d Sturgeon

(Cont inued)

Chemical

Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead

Magneaium
Manganeae
Mercuty
N i c k e l

Pbtauaium
Selenium
Silver
Vanadium
Zino

Elpoiure Media Conoentnlioni (mg/k|)

Surfa c e
Water

0.0086
00045

0.0095
3.28

0.0829

7.86

1.69

0.107

10.3

0.0022

0.0273

Sediment

2.4
62.3
94.8

113
929

49000
1410

8690
1870

0.65

140

3870
0.92

11.8

82

1820

Biota (bgcs l ion)

Molluk

8.6
1.3

9.2

1.7

0.04

0.55

45.2

B e m h i c F U h

1.2

11.6

0.27

0.45

26.2

Crayfuh

0.022871
0.903282
0.978988
1.076824
9.733924

466.9412
13.53277

82.81059

17.82

0.015464
1.334118

36.87882
0.040267

0.112447
0.781412

19.29761

Eipcxure Media Intake FaMon (kg/d)

Surfaoe
Water Sediment

0.046667
0.046667
0.046667
0.046667
0.046667
0.046667
0.046667

0.046667
0046667

0.046667
0.046667

0.046667

0.046667
0.046667
0.046667
0.046657

Biota (insertion)

M o l l w k

0.02

0.02
0.02

0.02
0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

Benthic F i s h

0.02
0.02
0.02

0.02
0.02
0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

Crayfuh

0.1

O.I
0.1

0.1

0.1
0.1

O.I

0.1

0.1

0.1

0.1

O.I

0.1

0.1

0.1

O.I

Body
Weigh

(kg)

2

2
2

2
2
2

2

2

2

2

2

2

2
2
2
2

Daily Intake
( m t / k g B W / d )

0.057144
1.584831
2.285949
2.690508

22.37136
1166.68

33.59364

206.9072

44.52433
0.01904

3.333373

92.14394
0.03348
0.280956

1.952404
44.14555

Retention
Factor

0.01

0.01

0.01

0.01

0.01

0.01
0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

Pndioted T t u u e
Concentration (365 dayi)

(mg/kg)

0.208574
5.784632
8 343715
9.820354

81.65547
4258.383

122.6168

755.2113

162.5138

0.069496
12.16681

336.3254

0.122202
1.025488
7.126274

1 6 1 . 1 3 1 2
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Table B-3
Calculat ions of Contaminant Intake for the Blue Heron

Chcmk.1

&q»*i» Modi. Orocntirtion. (mfAt)

Surface
W i K r S f i d i o K f l l

V o M k O r p n f e A m l r l e . '•-"'•"'• - - . . • . . . • • - • • : : " . - ' I M . • • - - : • . • : > • - •

1,1,1 - TricMonedn
1,1.2,2, Teuachloraetbme
1,1,2 - TricUorael fauB
1,1 - DicHorotttmne
1,2 - DkWoroetta*

1,2 • DichloroeOienc ( T o t a l )

1,2 • KchJoropropme

M___
Acetone
Banene
Outon d u u l f i d e

C U o K W D f i n

Elkylheiuene

TeUMhlonelhaB

Tahae
T A A L m - u lUr ...( K B H m C U I C t l B

Vinyl chloride

Xytane. f T o t t l )

C h k x f a H c d Bemcm
1,2,4 -Irfchtoroheraene

0.017

0.15
0.006
OJS
0.078

O.U
0.03

0.066

O.O09
0AM
0.01
0.032
0.06
0.003

O.OW

33
4.1
O.OW
0.99
1.1
2.5
0.12

14
0.2
1.5
0.002
1.8
0.3»

220
4.4

40
0.28
0.31

Biott On(c«n4
Benthio

Fbh
hhfk ,rub PUlid

ikur^o

0.000261

2.8*7891

0.356314

0.000712
0.086037
0.0*5596
0.217264
0.010429
1.216681

0.017381
0.130359
0.000174
0.15643
0.033893

19.11927
0.382385
3.476231
0.024334
0.026941

(4 86.14859

EipotuR Mali. h»te Faolon <k(M)

Sucfcce
Wain

0.09
0.09

0.09
0.09
0.09
0.09
0X19
0.09
0.09
0.09
0.09

0.09
0.09

0.09

0.09
0.09
0.09
0.09
0.09

0.09

Sediment

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04
0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

Bid* (Inynica)
Beohio

Fah

0.06

0.06
0.06

0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

0.04 0.06

MMICFl*
M H d

S M t f M B

0.18
0.18

0.18

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.11
0.18
0.18
0.18

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

Body W e i f t a
to)

Duly bo IB
( m t / k t B W M )

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

0.00008
0.832838
0.110129
0.000497
0.042062
0.031246
0.069336
0.004376
0.355971
0.005043

0.037822
0.00005
0.045386
0.010239
5.547516
0.1 11393
1.010014
0.00976
0.007951

0.18 0.12 2 6.848915
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T a b l e B-3
Calculat ions of Contaminant Intake for the Blue Heron

(Continued)

Chcmkal

1,2 - DkMomfcenzaB

l,3-Dichlon*ema«
M-CXcUorat eme iB
CMMotenzeac

ItacUoK*^
P A * ' ' • ' • • • - '
2 -McUiyli>ptal>bn
Aocmpkthne
A o c m p f c h y f c m

Anthracene
Balgofr)amhl»oene

Bemodhqriene

B»io(b)flujnBi«lKm
BavfeM) peiyfenc
BonWfluonadnB
Chrpene
FhmmKene
FkBRIE

NqibhileiK
Pteanlhien

Eiponirc Medm Coooottnlion (n«/kt)

Surfaoe
Wuer

0.003

0.003

Sodinrrt

3.6

1.3

(.3
2.3

410

13
2.S
I . I
2.3
3
0.56
0.74
0.073
0.74
4
3

13
SO

340

Biota OncMM

toOLhio
Fkk

0.822

tektior»h

0.54

MlidSnqrn
3.6920K
8.512301
8.512301
2.35SS3

9K.6656

13.33252
2.563946
I . I 2 R 1 3 6
2.35883
3.076735
0.574324
0.758928
0.074867
0.75S92S
4.102314
3.076735

13.33252
51.37892

348.6967

Eiponue M e d f e bate ftaon (k»AO

Surfcoe
Wrier

O.W
0.09
0.09
0.09
0.09

0.09
0.09
0.09

0.09

0.09

0.09

0.09

0.09

0.09
0.09
0.09
0.09
0.09
0.09

—
0.04

0.04

0.04

0.04

0.04

0.04

0.04
0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

Biota (kwttlon)

Betthio
F U i

0.06
0.06
0.06

0.06
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

fehiw
Fbh

0.18
0.18
0.18
0.18
0.18

0.18
0.18
0.18
0.18
0.18
0.18
O . I S
0.18
0,18
0.18
0.18
0.18
0.18
0.18

Pallid
Sturgeon

0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

Body W e i f h l
»*>

2
2
2
2
2

2

2
2
2
2
2
2
2
2
2
2
2
2
2

D u l y k O f e
(n^k^WM)

0.293525
0.676738
0.676738
0.1*753

64.5932

1. 0600(6
0.203837
0.0*9688
0.18753
0.2446M

0.045659
OMD336
0X105952
0.060336
0.326139
0.244604
1.059951
4.074V7

27.7218
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T a b l e B-3
Calculat ions of Contaminant Intake for the Blue Heron(Continued)

Ctank.1

Pym*
Phnulk*
4 - Chlom-J-nwhylpteDl
Read
Matte E*n»
Bi^^ltexyQpbferiMe

Bdylhenzylpl i lhikle
DMt-tuylphl lBkle

EzpoMie Modi* CmoentfMna ( m j A t )

Surfcoc
W«tor

0.001

0.001
Di-04>ctylpMBhle

DfebybidBbto
OthnSVOC. ' • " • • " • • . . ' ' " ' ' ' ' ; - ' - .
3 , 3 ' -Dich l cm*e i ! l i dk i o
Cukuole
HeachloiabubdienB
HencMoiDelhuB
N-nkKModiphenyfan tne
PCB.
Anckr-1248

Arodor-IZ54
Aioolor I2<0

0.074

0.004

Mima*

10

0.1
0.0*7

5.9
1
1.9

12
0.46

0.24
0.076

13000
110

13

5.2
6.4
3

B f c k Q a t M M
BalUo

rub

3.6

P f t h f i o
Fkh

2.02

MU
Su,ni

10.25578

0.102558
0.09M8I

6.050913

1.025578

1.9485W
I 2 J 0 6 9 4

0.471766

0.246139
0.077944

13S40.16
112.8136

13.33252

134.7208
165.8102
77.72353

Equine RM» f a « f c F i K l o n (k|M)

Suifcoe
WMet

0.09

0.09
0.09

0.09
0.09
0.09
0.09
0.09

0.09
0.09
0.09
0.09
0.09

0.09
0.09
0.09

ŝ

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04
0.04

0.04

0.04

0.04

Bioo (incMnD

Bmhk
fab

0.06

0.06
0.06

0.06

0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06

0.06

0.06

0.06

0.06

Pthtio
Fkh

0.18

0.18
0.18

0.18
0.18
0.18
0.18
0.11

0.18
0.18
0.18
0.18
0.18

0.18
0.18
0.18

Pallid
Sturgeon

0.12

0.12
0.12

0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12

0.12
0.12
0.12

Body Weight
f t i )

2

2
2

2
2
2
2
2

2
2
2
2
2

2
2
2

E W y f a a t e( m f / k j B W H )

0.815347

0.008153
0X107909

0.4811

0.081535
0.154961
0.978416
0.037506

0.019568
0.006197

1070.703
8.96(818
1.060131

8.1(7247
10.07661
4.723412
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T a b l e B-3
Calculat ions of Contaminant Intake for the Blue Heron(Continued)

Chemical

•SfK . . • ••':.'.:: -f 'f t t f l e i f c *
4 , 4 ' - D D D

4.4--DDE
AHriB
Alph.-BHC

A%te-oMoi*n>

Rett-BHC

Deta-BHC
Dfcldr in
Entomlhn 1
Endotulbn H '
Eidaral fai i n i l& l e
Eodrid
Eairin l U e l p f e
Endrin f c tooe
(hmn-BHC (Undue)
Onm-chlonlnc

MefeaycMor

Surface
Wner

0.000009

0.000004

EqnHn

Sedimea

0.016
0.019
0.61
0.0036
0.051
0.0038
0.002
0.00028
0.23
0.02
0.0054
0.0022
0.015
0.0071
0.0065
0.011
0.17
0.067

Mali. Coaeettnu

Beuhior>h

aM(n«A|)
Biota r«r«fca>

Mnio
Fiih

P l f f l d

Shirim

0.4I452S
0.49224*

15.80378
0.093268

1.3213

0.09845
0.051816
0.007254

5.958804
0.518157
0.139902
0.056997
0.388618
0.183946
0.168401
0.284986

4.404333
1.735825

Surfcce
Wrier

0.09
0.09
0.09
0.09

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

0.09
0.09
0.09
0.09
0.09
0.09

Eiponn

Sadimea

0.04
0.04
0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

O.O4

: Medk bate F»

Betuhic
F«h

0.06
0.06

0.06
0.06

0.06

0.06
0.06

0.06
0.06
0.06
0.06
0.06
0.06

0.06

0.06

0.06

0.06

*mQ«AI>
Him (IntoBioo

Mlt»
F U i

0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

>
W H d

Sutvni

0.12

0.12
0.12
0.12
0.12

0.12

0.12
0.12
0.12
0.12

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

Body W e i f h l
<k*>

2

2
2

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

D k i l y f c t t t e
( m f / l l B W M )

0.025192
0.029915
0.960427
0.005668
0.080298
0.0059(3
0.003149
04100441
0.362128
0.031489
0.008502
0.093464
0X123617
0.011179
0.010234
0.017319

0.10549
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T a b l e B-3Calculations of Contaminant Intake for the Blue Heron
(Continued)

CtBmkal

Metth ' ? • ' ' : • '
AknfaBin

Annie
Barium
Beryllium

CMnuun
Omnitm
CoMl
C«wer
lion
Lead
tbtnuium

M»t«e~
Me™*
NldBl
h j I M i h m
SteluuiBit

Silver

Vandiun

Zino

Eqraure Mcrffc ConcnUMion ftm/k|>

SurhocW«ter

3.48

0.121

0.0086
0.0045

0.0095
3.28

O.OS29

7.86

1.69

0.107

10.3

0.0022

0.0273

S P Q U t t C J t

Biott On*«ian>
hMhic

F W l
Pehpc

Fah
hllid

S t U K g M O

3*100
618

1210
2.4

«2.3
94.8

113
929

49000
1410

M90
1(70

0.65
140

3(70
0.92

11.S
82

1820

1.2

11.6

0.27

0.45

2.62

2

49.5

3.9

0.6

0.85

33.7

3137.299
53.73749

105.156
0.201574
5.7*4632
8.343715
9.820354

81.65547

4258.3(3
122.6168
755.2113
162.5138

0.0694%
12.16681

336.3254
0.122202
1.025488
7.126274

161.1312

Exporare Mc4» bate FMon (k»M)

Surfcoc
WMer SatmM

0.09
0.09
0.09
0.09
0X19
0.09
0.09
0.09
0.09

0.09
0.09

0.09

0.09

0.09
0.09
0.09
0.09
0.09
0.09

0.04
0.04
0.04
0.04
0.04

0.04

0.04
0.04
0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

Biota (btcMiotf

Bcadne
F«h

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06

0.06

0.06

0.06

0.06

0.06

f V k t i c
F«h

0.18

0.18
0.18
0.18
0.18
0.18
0.18
0.18

0.18
0.18

0.18
0.18

0.18
0.18
0.18
0.18
0.18
0.18

0.18

Pallid

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

Body W e i f h l
M

2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2

2

D k U y k M f e
( n f f t l B W M )

910.3*45
15.5(425
30.5148
0.060514
1.593465
2.612(25
2.849221

28.2(276
1235.651

35.91174
219.4664

47.22688

0.0840(5
3.530009

98.04302
0.115(31
0.297529
2.061805

49.17947
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T a b l e B-4
Calcu la t i on s of Contaminant Intake for the Bald Eagle

Choutk»l

: VitaSe Ot^ic AmftlM r •'
1,1,1 - Triehlnodbne
1,1,2,2, Tomchlorortbme
1,1,2 - TrichlanMfcnB
1,1 - DkAferacllnB
1,2-DicUonedwB
1,2 - tKcUonxJhene (Tot tD
1,2 - DicUoroprDpa»

2-Bunm
Acetone

Bemcnc
Carton d B u l f i d e
CUonfonn
Elhyftemcre

Mdhykne chloride
TeUMhlaiMhcoe
Totarac
T i k f c t m e t f c i B
V a v l e U o r i f c
Xykra ( l o u l )

Surfcoc
W H n

0.017

0.15
0.006
0.3*

0.07S
0.14

0.03
0.066

0009V.VW7

o.oog
0.01

0.032
0.06
0.003

EnpoMR

Sedfan*

0.003
33

4.1
0.009
0.99

I . I
2.S
0.12

14
0.2
1.5
0.002
\X
0.39

230
4.4

40

0.2S
0.31

M a f e CoraUM

Duck

lion Cnc/k|)

Biou OagMiai
Fkh(k

F«h
Mlid

Swteca

0.000261
2.M7WI
0.356314
0.000782
O.OM037
0.095596
0.217264
0.010429
1.216681
0.017381
0.130359
0.000174
0.15643
0.033893

19.11927
0.3823(5
3.476231
0.024334
0.026941

S U f f c e e
WMer

0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295

0.1295
0.1295
0.1295
0.1295
0.1295

Eipa.ii

Seduneut

0.023947

0.023947

0.023947

0.023947
0.023947

0.023947

0.023947

0.023947
0.023947

0.023947

0.023947

0.023947
0.023947

0.023947
0.023947
0.023947
0.023947
0.023947

0.023947

» Mali, h t t f e F*»

Duck

0.105

0.105

0.105

0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105

0.105
0.105
0.105
0.105
0.105

on(k|M)
Biott (mfMion)

F k h f i o
Fhh

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

MB*
Suva.

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

Body W c i f h l
Ot)

1.5
3.5
3.5
3.5
3.5
3.5
3.5
J.S
3.5
3J
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

D k U y h t o f e
O n i f t l B W M )

*3xyfAfX-:j'gS:i:-;X::3S

0.00003
0.369813
0.051418
0.00032}
0.025136
0415192
0.033148
0.002452
0.159066

0.002237
0.016781
0.00002
0.020137

2.461523
0.049595
0.44M
0.005352
0.003579
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T a b l e B-4
Calculations of Contaminant Intake for the Bald Eagle(Continued)

eternal

'^rn^t^M'^''''"""^''
1.2,4 -TricUonbonnB
1.2 - DichloralBnzaB
1,3 - Diehlorobemcoc

1.4 - DkUonbaHaB
aiofobenzeac

tkacUoKtoaim

2 -MetbylnitotalaB
AccaqihteiE
AcenphhylaK
AMfenoene
leOC4»U»llI»Om

BanaWnritiic
BaaoWfloxnte tK
Bend.)!.!) peiylnc
«ano<k>nuof«n<taie
Chpcnc

FlucmilheiK

Fhnm

Surface
WMer

0.003

E»OM»

Stdinn*

14

3.«

8.3
8.3
2.3

470

13
2.5
1.1
2.3
3
0.56
0.74

0.073
0.74
4

3
13

MM&I Ceaecatm

Duck

0.03C6

Jam (mc/k|)
Bktt OntMdaal

I V k f i o
FiA

0.54

MM
Sura,

M.I48W
J.69MK
S . 5 I 2 3 0 I
8.512301
2.35H3

13.33252

2.543W6
1.128136
2.35*83
3.07C735
0.574324
0.751928
0.074807

0.758928
4.102314

3.076735

13.33252

Surface
Wuer

0.1295
0.1295
0.1295
0.1295
0.1295
0.1295

0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295

Eqra

Sadiirax

0.023947

0.023947

0.023947

0.023947
0.023947

0.023947

0.023947

0.023947

0.023947

0.023947
0.023947

0.023947

0.023947

0.023947

0.023947
0.023947
0.023947

n Mcdk h*b> fmat

Duck

0.105
0.105
0.105
0.105
0.105

0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105

onOvM)
Bictt QDttMioa)

f t k ( i c
Fhh

0.175
0.175
0.175
0.175
0.175
0.175

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

M H d
aurpon

0.175
0.175
0.175

0.175
0.175
0.175

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

Body Waste
(kt>

3.5
3.5
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

Duly bate
(H«/k|BWM)

4.882166
0.209236
0.482405
0.482405
0.133678

49.17717

0.755684
0.145303
OA63933
0.133678
0.174363
0.032548
0.04301
0.004243
0.04301
0.232484
0.174363
0.755573
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T a b l e B-4
Calculations of Contaminant Intake for the Bald Eagle(Continued)

ChonxBl

MBttMer*
Phemnthrcnc
Fym*
Finite
4 - Chkm^S-nwhyljtenol
Phaol
Pblmhle &1OT '

BbCZ-c.hylte.cyDpfcUmhlc
f e l y l t e n z y l p h l t . l u e
Di-B-bUylpWmhte

Di-MiclylphlMMe

D i e t t r / l p h l M i t o
OhtrSVOC.
3,3'-Dich)orot»nzidir«

Ckltnole
H e i K h t o f u b u t t d i c n e
HeachloroethuB

N-fnflMod iphcoy hnunD

Brjnun Medi* Conomnlim (n«/k«)

Surface
WMcr

0.003

0.001

0.001

0.074

0.004

tctt ' " : •
Anxlor-1248

ŝ

»
340

10

0.1

0.097

5.9
,

1.9
12
0.46

0.24
0.076

12000

110
13

Biou Carrion)

Duck

0.0644

Mwo
Fab

2.02

Wlid
Suqpon

51.27892
34S.6967

10.25578

0.102558
0.099481

6.050913
1.025578
1.948599

12.30694
0.471766

0.246139
0.077944

13840.16
112.8136

13.33252

Exponn Medk bttte fmOon (k»/d)

Surface
WMn

0.1295
0.1295
0.1295

0.1295

0.1295

0.1295
0.1295
0.1295
0.1295
0.1295

0.1295
0.1295
0.1295
0.1295
0.1295

Scdimett

0.023*47

0.023*47

0.023947

0.023947

0.023947

0.023947
0.023947

0.023947
0.023947

0.023947

0.023947

0.023947
0.023947

0.023947
0.023947

Duck

0.105
0.105
0.105

0.105
0.105

0.105
0.105
0.105
0.105
0.105

0.105
0.105
0.105
0.105
0.105

Bio* G ° ( X i ° a >
MM*

F»h

0.175

0.175

0.175

0.175
0.175

0.175
0.175
0.175
0.175
0.175

0.175
0.175
0.175
0.175
0.175

Pallid
Snirteon

0.175
0.175
0.175

0.175
0.175

0.175
0.175
0.175
0.175
0.175

0.175
0.175
0.175
0.175
0.175

Body Wci|M
0*

3.5
3.5
3.5

3.5
3.5

33
13
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

Duly hAkE
(mt/k*BWM)

2.906162

19.76115

0.58121

0.005812
0.005638

0.342951
0.058121
0.110467
0.697452
0.026736

0.013949
0.004417

774.219
6.393313
0.755721

J.2 134.7208 0.1295 0.023947 0.105 0.175 0.175 3.5 6.771618
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T a b l e B-4
Calculations of Contaminant Intake for the Bald Eagle

(Continued)

Chemial

Anobr-1254
Aiaokw-1240
PMtieidM ' •
4 , 4 ' - D D D

4 , 4 ' - D D E
AUrin
A f e t a - B H C
Alplm-ohlonfa™

Ben-BHC
Dcta-BrlC
Dicldrin
E n f a M l b n l
Endoulbn 0
EmkMuJbn nd fa e

E n d f t n
Endrn. l U e h y i f c
E W r f a t a ^
Chmm-BHC (Indue)
Omm-cMofllrac
H c f t t c h t o f qmide

Eifnwrc M e d f c Cooccrtntiot. O n t / k j )

Surbee
W«tor

0.000009

0.000004

0.000002

.Tj- i l i inrr t

«.4
3

0.01C

0.019
0.61
O.ODM
0.051
O.OOM
0.002
0.00021
0.23
0.02
0.0054
0X1022
0.015
0.0071
0.0065
0.011
0.17

Biott (B«utioo)

Duck
Pehtio

Fah
Mlid

Sturm,

165 .(102
77.72353

0.414525
0.492249

15.M37S
0.09326*
1.3213
0.09845

0.051816

0.007254

5.95H04

0.518157
0.139992
OJMC997
0.38S618
O.IS3946
O.I6M01
0.2M986
4.404333

Eqxwue Medk bufe houn (k|M)

SUrboe
Water

0.1295

0.1295

0.1295
0.1295

0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295

Satinm

0.023947

0.023947

0.02)947
0.023947

0.023947
0.023947

0.023947

0.023947

0.023947

0.023947
0.023*47

O.OZ3947

0.023947
0.023947
0.023947
0.023X7
OA23947
0.023947

0.023947

Bkx. OncMioa)

Dink

0.105
0.105

0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105

Pekgio
F»h

0.175
0.175

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

Mlid
Su«n>

0.175
0.175

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

Body Weight
(k|>

3.5
3.5

3.5
3.5
3J
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

D»Uyta.te
<ii«/ksBWM)

S.334299
3.906703

0.020836
0.024742
0.794363
0.004688
0.066414

0.004949
0.002604
0.000365
0.299514
0.02045
0.007032
0.002W5
0.019534
0.009246
0.008465
0X114325
0.22138

Iraft - August 8, 1995
B-20



Table B-4
Calculations of Contaminant Intake for the Bald Eagle

(Continued)

Chonol

Mettraychlor

EH*«K. Medk Cnnattrtim (n««D

Surface
WMer

Mwb
Aluminum
Annie
Bnhm
f e i y f f i u m
CUmium

0-™™
Cotah
Carper

Iran

Lvd
Mnmiun

M-pncK

Mercury
McM
PWMiun
Seleniim

S K c ,
Vumdium

3.41

0.121

0.00*6
0.0045

0.00*5

3.28

0.0(29

7.86
1.69
0.107

10.3
0.0022

0.0273

SaliaKU

0.067

36100
611

1210
2.4

62.3
M.I

113
929

49000

1410

(690
1(70

0.65
140

3*70
0.92

114
(2

Bi<tt i(in(Mioi l)

Duck

0.97

5.6

MM>°
F U i

2

4».5

3.9

0.6

0.15

F k l l U
S U l * N n

1.735(25

3137.299
53.73749

105.156
0.208574
5.7*4632

(.343715
9.HD354

(1.65547

42M.383
I 2 2 . 6 I 6 8
755.2113
162.5138

0.069496
12.16681

336.3254
0.122202
1.0254(8
7.126274

EXPO.UTC Molk tute FMon (ktM)

Surfcoe
Wrier

0.1295

0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295

0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295
0.1295

Sadiron

0.023947

0.023947
0.023947

0.023947

0.023947

0.023947
0.023947

0.023947

0.023947

0.023947

0.023947

0.023947

0.023947

0.023947
0.023947

0.023947
0.023947

0.023947

0.023947

BioM (faf««ioa)

Duok

0.105

0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105

Pthtic
Fab

0.175

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

MUd
Surgeon

0.175

0.175
0.175
0.175
0.175
0.175
0.175

0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175
0.175

Body W«|b
W

3.5

3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3J
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

D t U y k n t e
( m t / k l B W M )

0.0(725

403.9937
6.915296

13.54122
0.026(5
0.715(13
1.1950(4
1.264176

13.08244
548.3037

15.97627
97.50928
20.98296

0.04IM1
1.566235

43.67632
0.054986
0.132011
0.918376
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Table B-4
Calculat ions of Contaminant Intake for the Bald Eagle(Continued)

Chnuoml

Zinc

EiqnNie Media CaneeHMfeoi ( m t / k f )

Surface
Water Sedan*

ino

Biou (b f eMtoa)

Duck

11.4

f e h f i c
F U i

33.7

Pallid
auraton

161.1312

EipoM

Water

O.I295

SodimcnC

0.023947

n Media bnake Fad«o*w
Biot. (imr«ion)

Duck

0.105

r V h f i c
F U i

0.175

PkUat
Suan.

0.175

BodyWeiih.
0«)

3J

Daily kMk>
( m t / k g i W A D

22.5J619

, 7P95
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Table B-5
Calculat ions of Contaminant Intake for the Mink

Cnemnl

V*MkOrviM>ABibM
1,1,1 - TriddDncl tn
1,1,2,2, TamcUoroatanc
1 ,1 ,2-TncUoiwatao e
1,1 - DtotuorarainiB

1,2 - Dkhloraedm
1,2 - DMhloraMheiK (Tamtl
l , 2 - D k M o r a p r a | W B
2-BumoK
Acetone

Bemcnc
Cuteo d u u l f k k
Cbloiofomi
Etnylbenz^Qc

Methylenc chloride

T«i»cWoroclteoe
Tokne
T r t j J i t n . n il ..•«.(KOIOfOCUmC

V i v l c M o f M e
Xykoc. (Tool)
CkM.tdlia***
1,2,4 .Trichbnkeniaie

Surface
W«er

0.017
0.15
0.006

0.38
0.078
0.14
0.03
0.066

0.009
0.008
0.01
0.032
0.06
0.003

Eqxmm.lv

Manet*

0.003
33

4.1
0.009
0.99
1.1
2.5
0.12

14
0.2
1.5
0.002

IX
0.39

220
4.4

40

0.28
0.31

84

f l d k Canoeat f lUkmi

Duok

mi/k t)
Biota (interioo)

CrawfMh

0.000029
0.31*171
0.039071

0.000086

0.009434
0.010482
0.023824
0.001144
0.133412
0.001906
0.014294
0.000019
0.0171 S3
0.003716
2.096471
0.041929

0.381176
0.002668
0.002954

8.004706

F k l l i d
f turpo.

0.000261

2.867891
0.356314
0.000782
0.086037
0.095596
0.217264
0.010429
1.216681
0.017381
0.130359
0.000174
0.15643
0.033893

19.11927
0.382385
3.476231
0.024334
0.026941

86.14859

Swfcoc
W«et

0.088

0.088

0.088

0.088
0.088

0.088

0.088

0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088

0.088

E x p t K U i e k

Scdimca

0.009684
0.009684
0.009684
0.009684

0.009684

0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684

0.009684

Mil taate f»aaa

Duok

0.008
0.008
0X108

0.008

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

0.008
0.008
0.008

0.008
0.008
0.008
0.008

0.008

(ksM)
Bin OoftMioo)

Ciwfuh

0.088
0.088

0.088
0.088

0.088

0.088

0.088

0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088

0.088

MUd
Stunpon

0.088
0.088
0.088
O.M8
0.088
0.088
0.088
0.088
0.088
0.088
0.088
OJOS8
0.088
0.088
0.088
0.088
0.088
0.088
0.088

0.088

Body Wei«l»
0*1

yi"--¥:-.- : : ' : : ¥ • :*•..: ? K v X :

0.8

0.8
0.8

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.8

<n*/ktBW/0

: . . ; : ' : ; I : : : ' : : : . : Y : V : I : ' - : I : : : ' : ' : ' X ' : ' : ' : > ' : . : : : ' > : ' .

0.00007
0.751403
0.109624
0.000864
0.064286
0.033564
O X I 7 2 I S 3
0.006026
0.325244
0.004543
0.0)407
0.00005
0.040*84
0.009848
4.99777
0.101038
0.912045
0.01296
0.007371

^vl^iliiiiliii
11.37J7
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T a b l e B-5
Calculations of Contaminant Intake for the Mink(Continued)

Chmiol

1.2-DMUorabenKae
1 ,3-DKhlomkeme iK
1,4-DkMarobeam
ChlonbcnzeiB
• • l_l

Eiponie Modi. ComMMim <m(/kt)

Suttee
WMM

M I f c - . . . • • ; - . • : ; : . " - ' -
2 -MMhylmpbte l e iKs
Aocwfhlhenc

Amthlhylei*
Attknocne

BemoWMbnoeiK
Bcnoli fpyw

BennKWflionr t lra
Bemo(i,M peiylne
BeooMfluoatt lm
Ctaytene
FtunmliciK
Fhinenc
M T K h l k r e ,

F f e f l M h m K

0.009

0.003

3uliim«

3.6

8.3

(.3
2.3

410

13
2.5
1.1
2.3
3

0.5«
0.74
0.073
0.74
4
3

13
JO

340

Biou fwftttiad

Duck

0.03*6

Cnwfid i

0.343059
0.790941
0.790941
0.219176

45.0451

1 .238*24
0.238235
0.104824
0.219176

0.285882
0.053365

0.070518
0.006956
0.070518
0.381 176
0.285882
1.238824
4.764706

32.4

MU

3.692082
8.512301
8.512301
2.35883

918.6656

13.33252
2.563946
1.128136

2.35883
3.076735
0.574324
0.758928
0.074867
0.758928
4.102314
3.076735

13.33252
51.27892

348.6967

Exporare Mcdk hMte Faeton (k|M)

Surfcce
Witor

0.088
0.088
0.0(8
0.088
0.088

0.088
0.088
O.OM
0.088
0.088
0.081
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088

Stdimenl

0.009684
0.009684

0.009684
0.009684

0.009684

0.009684

0.009684
0.009684

0.0096(4

0.009684

0.009684

0.009684
0.009684
0.009684
0.009684
0.009684
0.009684
0.009684

0.009684

Biota (fa*****

Duck

0.008
0.008
0.008
0.008
0.008

0.008
0.008
0.008
0.008

0.008

0.008

0.008
0.008
0.008
0.008

0.008

0.008
0.008
0.008

Cnwfid i

0.088
0.088
0.088
0.088
0.088

0.088
0.088
0.088
0.088
0.088
04188
0.088
0.088
0.088
0.088
0.088
0.088

0.088
0.088

Mlid
Stuigpaa

0.088
0.088
0.088
0.088
0.088

0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088'
0.088
0.088
0.088
0.088
0.088
0.088

Body Weith
OS)

0.8

0.8
0.8
0.8
0.8

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

Dulykbke
(nl|AtBWM)

0.487444
1.123(3
1.12383
0.311423

111.698

1.769546
0.338503
0.148941
0.311423
0.406204
0.075823
0.100197
0.009(84
0.100197
0.541605
0.406204
1.760216
6.770392

46.03642
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T a b l e B-5
Calcu la t i ons of Contaminant Intake for the Mink(Continued)

Chemiod

P*»
Pkuolk.
4 - Chlon>-3-metMphc»»l
Ftanl
MM* EMcn
•WJ-dhytexylXtataLtae
B a y f e f i z y l p l i i U r i e
D H h b u l y l p b l M h t o
Wn-oaylpt«l»k»

DiMbylphlM«e
O l h w S V O C t
S . S ' - K c h l o i D k e m k l i n o
Cutuole
H««*k«*»di«
H t a K M M M l B

K V l
Amdor-1241

Awdor-1254
Arador-1260

Swfrc e
W t f e t

0.001

0.001

0.074

0AM

EipounM

Man*

10

0.1
0.097

5.9
1
1.9

12
0.46

0.24
0.076

12000
110

13

5.2
6.4
3

Mil Coraantkn 1

Duck

- : • ' . . • -

0.0644

n t / k l )
t f c u (•Wc«»Q>

CmwfiA

0.952941

0.009529
0.009244

0.562235
0.095294
0.181059
1.143529
0.043(35

0.022171
0X07242

1144.25
10.48235

I . 2 3 H 2 4

4.955294
6.098824

2.85H24

Wlid
S t u f f o o n

10.2557*

0.102551
0.0994KI

6.050913
1 .02557*
1.948599

12.30694
0.471766

0.246139
0.077944

13(40.16
112.1136

13.33252

134.7308
165.8102
77.72353

Surface
W«cr

0.088

0.088
0.088

0.088
0.088

0.088
0.088
0.088

0.088
0.088
O.OW
0.088
0.088

0.088
0.088
0.088

EimueK

"a-

0.009684

0.0096(4
0.0096(4

0.0096(4
0.0096(4
0.0096(4

0.0096(4

0.0096(4

0.0096(4
0.009684
0.0096(4
0.0096(4
0.0096(4

0.0096(4
0.0096(4
0.0096(4

f e d k taate F M I O f l

Duck

O.OOt

0.008
0.008

0.008
0.008
0.008
0.008
0.008

0.00*
0.008
0.008
0.008
0.008

0.008

0.008
0.008

(kgAO

Bio* (ln«M(ion)

Cnwfbh

0.088

0.088
0.088

0.088
0.088

0.088
0.088
0.0(8

0.088
0.088
0.088
0.088
0.088

0.088
0.088
O.OH

Wlid
Surcm

0.088

0.088
0.088

0.088
0.088
0.088
0.088
0.088

0.088
0.088
0.088
0.088
0.088

0.088
0.08*
0.0(8

B o d y W d i h
(kt)

0.8

0.8
0.8

0.8
0.8
0.8
0.8
0.8

0.8
0.8
0.8
0.8
0.8

0.8
0.8
0.8

D k f y k t t l B
f o t A i l W M )

1.354012

0.01354
0.013134

0.798*77
0.135401
0.257372
1.624(15
0.062285

0.032496
0.01029

179JJ57
14.89414

1.769656

15.42732
18.98747
8.900375
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T a b l e B-5
Calculations of Contaminant Intake for the Mink

(Continued)

Chemnd

HMMt» -•••- • •••'••
4 , 4 ' - D D D
4 , 4 ' - D D E

AUrin
A l p t a - B H C
J U p t a - e U o f r i u c
Bett-BHC
Defa-BHC
Dieldrin
E n d M i i l & n 1

Enteulbn 11
EadMulfan «ilhto
Endrin
Endrin aldehyde

End*, tea*
(hom-BHC (lixkne)
Onra-chloidn
Heptochlor epoufc
MedmyoMor

Surfcoe
WMer

0.000009

0.000004

0.000002

ExpoocM

* ™ I I H T f l *

0.01«
0.019

0.61
O.OOM
0.031
O.OOM
0.002
0.0002*
0.23
0.02
0.0054
0.0022
0.015
01071
0.0065
0.011
0.17
O.OS7

Mta ConocanlkxM

Duok

JX^D
lion On«utica)

Ccmwfirt

0.015247

0.01(106
0.581294
0.003431

0.0486

O.OOM2I
0.001906
0.000267
0.219176
0.019059
O.OOJI46
0.002096
0.01 42»4
0.006766

0.006194

0.010412

0.162

0.063147

rootSucoo.

0.414525
0.492249

15.80378

O.OM268
1.3213
0.09*45
0.051816
0.007254
5.958804
0.511157
0.139902
0.056997
0.3X61*
0.1(3946
0.168401
0.2(49(6
4.404333

1.735(25

SuAce
WMer

0.088
0.088

0.088

0.088

0.088

0.088
0.088
0.088
0.088

0.0*8

O.OK
0.088
0.088
0.088
0.088
0.088
0.088
0.088

E x p O M t f G f t

Sbdim*

04)096(4
0.0096(4

0.009684

0.009684

0.0096(4

0.0096(4

0.0096(4
0.0096(4
0.0096(4
0.009684
0.0096(4

0.0096(4
0.0096(4

0.0096*4
0.0096(4

0.0096(4
0.009684
0.0096(4

fed* bttto Facun

DIM*

0.008

0.00*
0.008

0.008

0.008

0.008

0.008

0.008

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

(k*M>
Bio* (tatutioq)

Cnw&h

0.088
0.088
0.088
0.088
0.0*8
0.08(
0.088
0.0(8
0.088
0.0*8

0.088
0.088
0.088
0.088
0.0(8
0.0*8
0.088
0.088

MM
Sturgeon

0.088

0.0*8
0.088
0.088
0.088
0.088

0.088
0.088
0.0(8
0.088
0.088
0.0*8
0.088
0.088
0.0*8
0.088
0.018
OMt

B o d y W e i t h
Qti

0.8
OJ
0.8
0.8
0.8
0.8
0.8
0.8
0.8
OJ
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

n m r k M f c
f e K / t t B W M )

0.047469

0.056369
1.809743
0.01068
0.151306
0.011275
0.005934
0X00831
0.6(2362
0.059336

OA1«021
0.006527
0.044502
0.021064
0.0192(4
0432635
OJCM355
0.19(775
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Table B-5
Calculat ions of Contaminant Intake for the Mink(Continued)

ChcnaoU
Surface
Wner

M r t f c h
Alumnun
Ancnio
tmm
loylliun
CMniun
Omnium
CoMt
C«W.r

Iron
Lad
Mtpmiun
ktavrae

Meicwy
Motel
IWwiun
Seknlini
Shei
VmUun
Zinc

3.4*

0.121

0.00*6
0.0045

0.0095
3.28
0.082*

7.86
1.69
0.107

10.3
0.0022

0.0273

Eipown Modi. Conontotioai

Sedimett

m e / H )
Biott (htotioQ)

Duck C n w f H h

34100
618

1210
2.4

«2.J
94.8

113
9»

49000

1410

800
I S 7 0

0.65
. 140
3870

0.92
11.8
82

1820

0.97

5.6

11.4

344.0118

5.914016

11.53059
0.022871
0.903282
0.978988
1.076824
9.733924

466.9412
13.53277
82.81059
17.82

0.015464
1.334118

36.87882

0.040267
0.112447
0.781412

19.29761

F k l l i d
Surtton

Surface
WMer Sodinxrt

3137.299

53.73749

105.156
0.208574
5.784632
8.343715
9.820354

81.65547
4258.383

122.6168

755.2113
162.5138

0.069496

12.16681

336.3254

0.122202
1.025488
7.126274

161.1312

0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088

0.088

0.088
0.088

0.088
0.088
0.088
0.088

0.009684

0.009684

0.009684

0.009684

0.009684

0.009684

0.009684

0.009684
0.009684

0.009684

0.009684

0.009684

0.009684

0.009684

0.009684

0.009684
0.009684
0.009684
0.009614

<k*/«
Biota GotMioo)

Duck Cmwfuh

0.008
0.008
0.008
0.008

0.008
0.008
0.008
0.008

0.008

0.008

0.008
0.008

0.008
0.008
0.008

0.008
0.008
0.008
0.008

0.088

0.088

• 0.088

0.088

0.088

0.088

0.088
0.088
0.088
0.088

0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088

MU4
Sturgeon

Body Wathla*)

0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088
0.088

0.8
0.8
0.8

0.8
0.8

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

D k i r / l t t t e
( n f / k t B W M )

820.327
14.04272
27.4962
0.054512
1.490775
2.183271
2.566584

2 I J 5 5 6 7
1113.304

32.05399
198.2417
42.65946
0.028984
3.179839

89.03283
0.02925
0.268015
1.86548

41.99275
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APPENDIX C

CALCUlAnON OF HAZARD QUOTEKVRS

q'74/q3 ___

BWALKER

BWALKER



TableC-1
CalculatedHazardQuofaentsforSurfaceWater

Enamn Media
Concentration IRV

Chemical (mg/kg) (mg/kg) HQ

1,1,2,2,Teb=Moroediane 0.017 2.4 0.0

1,1,2-TrichloroeduLne 0.15 9.4 0.0

1,1-Dichloroadiane 0.006

1,2-Dichloroedum 0.38 20 0.0

1,2-Dichloroediew(Totel) 0.078 140 0.0

1,2-Dichloropropane 0.14 138 0.0

2-Butamne 0.03 320 0.0

Acetone 0.066 100 0.0

MediyleneChloride 0.009 193 0.0

Teaschloroothene 0.008 0.94 0.0

Toluene 0.01 9.4 0.0

Trichloroediene 0.032 21.9 0.0

VinylChloride 0.06

Xylmes(rotal) 0.003 1 13.5 0.0

PAHs

2-Methylnmpbdudem 0.003 0.6 0.0

Naphdudene 0.003 0.62 0.0

Fhdialaft:Eikm@:.

Bis(2-ethylhexyl)phdmlMe 0.001 0.36 0.0

Di-a-butylphdWae 0.001 0.003 0.3

svi@,

Hexachlorobutediene 0.074 0.0093 8.0

N-nitrosodiphenykmine 0.004 0.009 0.4

Draft - AugUst 9, 1995
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TableC-1(Continued)
CalculatedHaurd QuodentsforSurfaceWater

ExposureMedia
C4ncoaftfion TRV

C3mniW (nmftg) HQ

Beta-BHC 0.000009

Endrin 0.000004 0.0000023 1.7

Heptichlorepoxide 0.0000038 0.5

Moab.,

Aluminum 3.48

Barium 0.121 410 0.0

Cadmium 0.0086 0.00066 13.0

Chromium 0.0045 0.12 0.0

Copper 0.0095 0.0065 1.5

Iron 3.28 1 3.3

Lead 0.0829 0.0013 63.8

Maposium 7.96

Manganew 1.69

Mercury 0.107 0.000012 8916.7

Pot"um 10.3

Selenium 0.0022 0.005 0.4

Vanadium 0.0273
--- --- -----------------------------------------

H-7.artiIndex
-----------------9009.9-

Draft - August 9, 1995
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TableC-2
CalculatedHazardQuotientsforSedhnents

ExposureMeffia
Concenuifion TRV

Chemical (nl&g) HQ
...........

1,1,1 - Trichloroethane 0.003

1,1,2,2,Tetrachloroothme 33

1,1,2- Trichloroedme 4.1

1,1 -Dichloroethane 0.009

1,2-Dichloroethane 0.99

1,2-Dichloroethene(Total) 1.1

1,2-Dichloropropane 2.5

2-Butanone 0.12

Acetone 14

Benzene 0.2

Carbon diewfide 1.5

Chloroform 0.002

Ethylbenzene 1.8

Methylene chloride 0.39

Tetrachloroethene 220

Toluene 4.4

Trichloroothene 40

Vinylchloride 0.28

Xylenes(rotal) 0.31

::OdotinatadBanzwm:

1,2,4-Trichlorobanzene 84 0.02 4200.0

1,2- Dichlorobenzene 3.6

1,3- Dichlorobenzme 8.3

1,4- Dichlorobenzene 8.3

Chlorobenzene 2.3

Draft -August 9, 1995
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TableC-2
CakulatedHazardQuotientsforSedimnents

(Continued)

Expwm Media
Concentradon IRV

Chemical (mg/kg) (n*&g) HQ

Hexachlorobm=e 470

2 -Methylnaphthalene 13

AceWhthene 2.5 0.26 9.6

Acenaphthylene 1.1 0.17 6.5

Anduwene 2.3 3.4 0.7

Benzo(a)andmwme 3 1.3 2.3

Benzo(a)pyrene 0.56 1.8 0.3

Bom(b)fluoranthene 0.74

Benzo(g,h,i)perylene 0.07.3 1.8 0.0

Benzo(k)fluoranthene 0.74 0.24 3.1

Chrysene 4 3.4 1.2

Fluoranthene 3 1.2 2.5

Fluorene 13 8.4 1.5

Naphthalene 50 4.6 10.9

Phenandi=e 340 18.2 18.7

Pyrene 10 6.2 1.6

Phenolics

4 -chloro-3-mothylphanol 0.1

Phenol 0.097

.:PlithWate:Esten:

Bis(2-ethylhexyl)phthalate 5.9 1.5 3.9

Butylbenzylphtbalate 1

Di-n-butylphthalate 1.9 0.04 47.5

Di-n-mtylphthalate 12

Draft - August 9, 1995
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TableC-2
CalctibMWHazardQuotientsforSediinents

(Continued)

Exposm Media
Conoenhadon TRV

Chomic4d (mg/kg) (ni&g) HQ

Diethylphdudate 0.46

iDiw::Svocs

3,3'-Dichlorobenzidine 0.24

Carbazole 0.076

Hexachlorobutadiene 12000

Hexachloroediane 110

N mftsodiphenylamme 13

PCBs

Arocior-1248 5.2 0.03 173.3

Aroclor-1254 6.4 0.036 177.8

Aroclor-1260 3
1

0.005 1 600.0

4,4'-DDD 0.016 0.002 8.0

4,4'-DDE 0.019 0.0022 8.6

Aldrin 0.61 0.002 305.0

Alpha-BHC 0.0036 0.006 0.6

Alpha-chlordwe 0.051 0.0005 102.0

Be.ta-BHC 0.0038 0.005 0.8

DeltR-BHC 0.002

Dieldrin 0.00028 0.022 0.0

Endomdfan 1 0.23

Endosulfan11 0.02

Endosulfanswfkte 0.0054

Endrin 0.0022 0.0084 0.3

Endrinaidehyde 0.015

Draft -August 9, 1995
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TableC-2
CalculatedHazardQuotientsforSediments

(Contiiiued)

Exposm Media
Concentration IRV

Chemical (nw*g) (M&9) HQ

Endrin ketone 0.0071

Gamma-BHC ahxlane) 0.0065 0.003 2.2

Gamma-chlordane 0.011 0.0005 22.0

Heptachloropoxide 0.17 0.005 34.0

Mathoxychlor 0.067

"MOWS

Aluminum 36100 27000 1.3

Arsenic 618 150 4.1

Barium 1210

Beryllium 2.4

Cadmium 62.3 12 5.2

Chromium 94.8 280 0.3

Cobalt 113 50 2.3

Copper 929 m 1.1

Iron 49000 20000 2.5

Lmad 1410 720 2.0

Mapesium 8690 6100 1.4

Manganese 1870 1800 1.0

mercury 0.65 .2.7 0.2

Nickel 140 31 4.5

Potamium 3870

Selenium 0.92 0.1 9.2

s 11.8 4.5 2.6

Vanadium 82

Draft -August 9, 1995
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TableC-2
CalculatedHazardQuotientsforSedhnents

(Continued)

Expoom Meffia
Conemusdon IRV

alemicai (MiAg) (mg/kg) HQ

Zinc 1820 1100 1.7

Hazud Index 5784.3

Draft-August9,1995
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TableC-3
CalculatedHazardQuoflentsfortheBlueHeron

DailyIntake
Chemical (mg/kSBW/d) TRV HQ

1,1,1-T"oroedaw 0.00008

1,1,2,2,Teftchloroaduuto 0.8

1,1,2-Trichloroodum 0.1

1,1-DicMoroedum 0.0005

1,2-DkNmoedmm 0.04

1,2- Dichloroethene(rotal) 0.03

1,2- Dichloropropaw 0.07

2-ButRwne 0.004

Acetow 0.4

Benzem 0.005

Carbondiwafide 0.04

Chkwoform 0.00005

Ethylbenzem 0.

Mcohylenechloride 0.01

Teb=Moroethene 5.5

Toluem 0.1

Tkhkwoothem 1

Vinylchloride 0.01

xylenm(rotd) 0.008

1,2,4-Trichlorobenume 6.8

1,2- Dichlorobanzent 0.3

1,3- Dichlorobenzene 0.7

1,4- Dichlorobenzene 0.7 500 0.0

Chlorobenzene 0.2
N

Hexachlorobenzone 64.6 0.2 323.0

Draft -August 9, 1995
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TableC-3
CakulatedHazardQuotientsfortheBlueHeron

(Continued)

Daflybitake
chemical (mm&sBW/d) IRV HQ

@PAHii

2 -melhyhuphdudem 1.1

Acemq*&ene 0.2 20 0.0

AcenVhdlylem 0.09

Andffacene 0.2 20 0.0

Benzo(&)anduiewe 0.2 20 0.0

Benzo(&)pyrene 0.05 20 0.0

Benzo(b)fluorandiew 0.06 20 0.0

Benzo(g,h,i)peryiew 0.006 20 0.0

BenzoMfluorandiene 0.06 20 0.0

Chrysom 0.3 20 0.0

Fquorandiew 0.2 20 0.0

Fluorem 1.1

Naphftdene 4.1 20 0.2

Phonandirene 27.7 20 1.4

PYMM 1 0.8 20 0.0

4 -eMmo-3-methylphanol 0.008

ftemi O.Ow

Fbthab": ........ ... .....

Bis(2-othyihexylMWWaft 0.5

Butylbenzylphdmlaw 0.09

Di-wbutylph"ke 0.2

Di-n-octylphthalift 0.98

Diethylph&alate 0.04

Draft-August9,1995
C-9



TableC-3
C4knistedHanrd QuotientsfortheBlueHeron

(Continued)

Dailyhiftke
chomic4li (mg/kgBW/d) TRV HQ

......................... .......

0.02

Carbawle 0.006

HexaddarobubWiene 1070.7 5 214.1

HexwMoroed=e 9

N-nilrooodiphenykmint

PCB*:,

Aror.lor-1249 9.2 0.22 37.2

Aroclor-1254 10.1 0.035 287.9

Aroolor-1260 4.7 0.035 135.0

4,4'-DDD 0.03 0.5 0.1

4,4'-DDE 0.03 0.5 0.1

Akitin 1 2.5 0.4

Alpha-BHC 0.006

A4"-ddordam 0.08

Betti-BHC 0.006

Delta-BHC 0.003

Dickbin 0.0004 .0.035 0.0

Endooulhn 1 0.4

Endondfan B 0.03

Endomdfan wffate 0.009

Endrin 0.003 0.075 0.0

Endsinaldehyde 0.02

ketone 0.01

Ganun&-BHC Oindam) 0.01

Draft-August9, 1995
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TableC-3
CalculatedHazardQuotientsfortheBlueHeron

(Continued)

Daffyhttake
chemical (mg/kg]BW/d) TRV HQ

Gann=-ddordane 0.02

HaptwMor epoxide 0.3 0.05 5.4

Melhoxychlor 0.1
. .........

Aluminum 910

Arnmic 16 5 3.1

Barium 31 0.66 46.2

Berylbum 0.06

Cadmium 2 0.02 79.7

Chromium 3 0.05 52.3

Cobalt 3

Copper 28 24.7 1.1

Iron 1236

Lead 36 1.25 28.7

Magnesium 219

Manganew 47 24 2.0

Mft=iry 0.09 0.0005 168.2

Nickel 4 6 0.6

PotRogium 98

Selenium 0.1 0.5 0.2

Silver 0.3 1.75 0.2

Va=dium 2 1.9 1.1

zinc 49 14 3.5--------------------------------------------------------------------------------------------

Hazardln&x 1391.7

Draft-AugU$t9, 1995
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TableC4
CalculatedHazardQuotientsfortheBaldEagle

Dailyintake
Chemical (a*&SBW/d) TRV HQ

..................................................
. ......... ..........

1,1,1 -Trichloroodiane 0.00003

1,1,2,2,Teh=Moroadune 0.4

1,1,2-Trichl6roothane 0.05

1,1 - Dichloroethine 0.0003

1,2-Dichloroethane 0.03

1,2-Dichloroethene(Total) 0.015

1,2-Dichloropropane 0.03

2-Butanone 0.002

Acetone 0.16

Bm=e 0.002

Carbon dimdfide 0.017

Chloroform 0.00002

Ethylbenwne 0.02

Methylene chloride 0.0047

Tetrachloroethene 2.5

Toluene 0.05

Trichloroethene 0.45

Vinylchloride 0.005

Xylenes(Total) 0.0036.

1,2,4-Trichlorobenzone 4.9

1,2- Di@blorobeame 0.2

1,3- Dichlorobenzene 0.48

1,4- Dichlorobenzone 0.48 500 0.0

Draft - August 9, 1995
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TableC4
CakulatedHaurd QuotientsfortheBaldEagle

(Continued)

D&UyIntake
Chudcal (ugAcSBW/d) IRV HQ

Chlorobm=e 0.13

Hexachlorobenzone 49.2 0.2 245.9

. . .............

2 -MothybWhthalone 0.76

AceWhthene 0.15 20 0.0

Acensphthylene 0.064

Anduwme 0.13 20 0.0

BenZD(a)anthr@ 0.17 20 0.0

Ba=(a)pyrene 0.033 20 0.0

Bmzo(b)fluomithme 0.043 20 0.0

Benzo(g,h,i)pecylene 0.0042 20 0.0

Benzo(k)fluorandiene 0.043 20 0.0

Chryame 0.23 20, 0.0

Fluoranthene 0.17 20 0.0

Fluorme 0.76

Naphdalene 2.9 20 0.1

Phanandume 19.8 20 1.0

Pyrme 0.58 20 0.0

. .. .................................................. . .............................. ...................

4 - chloro-3-methylphanol 0.006

Phenol 0.006

:.Phthalate:@Eiitairs:::

Bis(2-athylhexyl)phthalate 0.3

Buty lphdu"te 0.06

Di-n4mtylphdiabft 0.11

Draft -August 9, 1995
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Table C4
CakuhdW Ha=rd QuotientsfortheBald Esee

(Continued)

DailyIntake
C318mical (m"W/d) TRV HQ

Di-n-octylphdialate 0.7

Diethylphdalift 0.027
. ...........

............... .............. ............... .........'h . ..... ......

3,3'-dichlorobenzidine 0.014

Carbazole 0.004

Hexachlorobutadiene 774.2 5 154.8

Hexachloroathane 6.4

N-nitrooodiphenylamme 0.76
......... . . ............ ...... ..... ............................

Aroclor-1248 6.8 0.22 30.8

Aroclor-1254 8.3 0.035 238.1

Aroclor-1260 3.9 0.035 111.6

4,4'-DDD 0.02 0.5 0.0

4,4'-DDE 0.02 0.5 0.0

Aldrin 0.79 2.5 0.3

Alpha-BHC 0.005

Alph"hl"dam 0.07

Beta-BHC 0.005

Delta-BHC 0.003

Dieldrin 0.0004 0.035 0.0

Endootdfan 1 0.3

EndosWfm ]a 0.03

Endomgfan $Wfift 0.007

En&in 1 0.003 1 0.075 1 0.0

Draft - August 9, 1995
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TableC4
CakulatedHazardQuoUentsfortheBaldEagle

(C4nUnued)

DailyIntake

Chemical (mg/kgBW/d) IRV HQ

1PAdrinaldehyde 0.02

Endrin ketone 0.009

Gamma-BHC (lindme) 0.008

Gamma-chlordane 0.01

Haptachloropoxide 0.2 0.05 4.4

Ethoxychlor 0.09

Aluminum 404

Arsenic 7 5 1.4

Bwdum 14 0.66 20.5

Berynium 0.03

Cadmium 0.7 0.02 35.9

Chromium 1 0.05 23.9

Cobalt I

Copper 13 24.7 0.5

Iron 548

Lead 16 1.25 12.8

Magnesium 98

Manpnew 21 24 0.9

Mercury 0.04 0.0005 83.8

Nickel 1.6 6 0.3

Potmium 44

Selenium 0.05 0.5 0.1

Sifil 0.1 1.75 0.1

Vanadium 0.9 1.9 0.5

Draft - August 9, 1995
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TableC4
CakubitedE"" QuotientsfortheBaldEa&

(Conftued)

Dailyhftke

Chemical (mg&XBW/d) TRV HQ

Zinc 23 14 1.6

Hazard Index 969.4

Draft -August 9, 1995
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Table C-5
CalculatedHm" QuotientsfortheMlink

DailyIntake
Chemical (mgftBW/d) TRV HQ

... ........ ........

1,1,1- Trkbioroodume 0.00007 75 0.0

1,1,2,2,Tebuchkwoedkane 0.8 6.2 0.1

1,1,2- Trichloroodkane 0.1 3.9 0.0

1,1- Dichloroedmw 0.0009

1,2- Dichloroodiam 0.06

1,2-Dichloroediene(rotRI) 0.03 251 0.0

1,2- Dichloropropane 0.07

2-Butanone 0.006 1771 0.0

Acetone 0.3 100 0.0

Benzwe 0.005 1 0.0

Carbon dimifide 0.03 1 0.0

Chkwoform o.oooos 1.29 0.0

Ediylben=e 0.04 136 0.0

Methylem chloride 0.01 5.26 0.0

Teb=Moroethem 5 7.1 0.7

Toluene 0.1 590 0.0

ene 0.9 100 0.0

Vinylchloride 0.01

XYIMW (row) 0.007 179 0.0

1,2,4-Trichlorobenzone 11.4 25 0.5

1,2 - Dichlorobanwm 0.5 125 0.0

1,3-Dichlorobmwne 1.1

1,4- Dichlorobenzene 1.1 40 0.0

Chlorobanzene 0.3 60 0.0

Hexaddorobenzem 111.7 0.08 13%.3

y

1

'

1

2

2

e,4

n

D

TI

cnhr

I1

3

1

4
Chlmbmz.m

oxwMor

Hrobe
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Table C-5
CakulatedHa=rd Quotbmts fortheM[ink

(continuem

Day lMb--
Cbewical (m&ftBW/d) TRV HQ

2 -MoohylnWh&alem 1.8 16.4 0.1

Acensphthem 0.3 175 0.0

Acenaphthylem 0.1

Anduacene 0.3 1000 0.0

Benzo(a*wffacom 0.4 10 0.0

Benzo(&)pyrem 0.08 10 0.0

Benzo(b)Buoranthem 0.1 10 0.0

Be=(g,h,i)perylene 0.01 10 0.0

Be=(k)Buorandiene 0.1 10 0.0

Chrynew 0.5 10 0.1

Ruorandiene 0.4 125 0.0

I:quorew 1.8 125 0.0

Nq&halone 6.9 36 0.2

Phonandirem 46 10 4.6

Pyrem 1.4 75 0.0

..........

4 -chloro-3-nwtby*henol 0.01

Pbonol 0.01 140 0.0

ffis(2-e&y%e"I*W"Uft 0.9 1.9 0.4

Butylbenzyiphdmlaw 0.1 250 0.0

Di-n-buWlpbdaim 0.3 8 0.0

Di-n-ocWiph&abft 1.6 30 0.1

Die&yiphdmlue 0.06 750

!:Odwrsvocg
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TableC-5
CakulatedHazardQuotientsfortheMlink

(Continued)

Day Intake
Cheu&d (m"W/d) TRV HQ

3,3'-Diddorobenzidine. 0.03

Carbawle 0.01 5 0.0

H 1793.6 3 597.9

Hexachloroedum 14.9 1 14.9

N-nitrowdiphenylamint 1.8 16.5 0.1

Armlor-1248 15.4

Aroolor-1254 19 0.0096 1979.2

Aroolor-1260 8.9 0.5 17.8

I

4,4'-DDD 0.05 107 0.0

4,4'- 0.06 4.15 0.0

Aldrin 1.9 0.063 28.6

Alpha-BHC 0.01

Alpha-ddmdme 0.2 1 0.2

Beta-BHC 0.01 6 0.0

DeltiL-BHC 0.006 10 0.0

Diekirin 0.0008 0.06 0.0

Endowiffan1 0.7 0.18 3.9

EndosulfanH 0.06 0.18 0.3

EndoRdfan adfate. 0.02 0.18 0.1

Endrin 0.007 0.075 0.1

Endrinawchyde 0.04 0.25 0.2

Endrin ketone 0.02 0.25 0.1

Cvannna-BHC abxism) 1 0.02 0.16 0.1

Gammii-chlordiine 0.03 0.0

Draft-August9,1995
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TableC-5
CalculatedHazardQuotmmtsfortheMnk

(Continued)

Dady intake

Chen&al (mgntOW/d) TRV HQ

Hepudklor epoxide o.5 0.018 27.8

Molhoxychlor 0.2 10 0.0
........... ....... ......... .......

Aluminum 820

Arsenic 14 0.038 368.4

Barium 27 31.5 0.9

Berynium 0.05 0.95 0.1

Cadmium 1 0.025 40.0

Chromium 2 2.4 0.8

cobalt 3 1.59 1.9

Copper 21 67 0.3

Iron 1113

Lead 32 0.032 1000.0

Magnesium 198

Manganese 43

Ma=ry 0.03 0.02 1.5

Nickel 3 0.0055 545.5

Potusium 89

Selecium 0.03 0.45 0.1

silver 0.3 10 0.0

Vanadium 2 0.11 18.2

42
-------------

Hazard hwex 60521

Draft-August9, 1995
C-20


	Draft Screening Level Ecological Risk Assessment
	Appendix A:  Data Summary Reports
	Appendix B:  Calculations of Contaminant Intakes
	Appendix C:  Calculatin of Hazard Quotients




